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PREFACE. 


The  life  histories  of  our  reptiles  remain  almost  entirely 
unknown.  Herpetologists  are  so  few,  and  reptiles  so  re- 
tiring, that,  unless  more  general  interest  can  be  aroused, 
we  may  hope  for  very  little  light  upon  this  important 
branch  of  the  science.  Many  specialists  in  other  de- 
partments of  science,  as  well  as  hunters,  farmers,  stu- 
dents, and  other  intelligent  men,  however,  are  constantly 
in  the  field  and  might  record  observations  of  great  in- 
terest were  means  of  identification  at  hand.  This 
paper  has  been  prepared  in  the  hope  that  it  may 
stimulate  those  whose  mode  of  life  leads  them  into 
the  woods  and  fields  to  study  the  ways  of  our  reptiles — 
by  no  means  the  least  interesting,  if  amongst  the  more 
humble,  of  the  animals  about  us. 

Although  it  has  not  been  thought  advisable  to  ''popu- 
larize" the  descriptions  in  the  following  pages,  such 
characters  as  cannot  be  determined  without  dissection 
have  been  avoided.  For  this  reason  the  synopses  and 
characterizations  of  the  higher  groups  are  very  artificial 
and  are  not  intended  to  hold  good  if  applied  to  extra- 
limital  species  or  genera.  Likewise,  superfamilies,  sub- 
families, and  subgenera  have  not  been  introduced. 
While  this  is,  thus,  intended  as  a  handbook  for  the 
more  or  less  casual  student,  it  is  hoped  that  the  profes- 
sional herpetologist  will  find  something  of  interest  re- 
garding the  variation  and  distribution  of  our  reptiles. 

I  wish  especially  to  express  my  obligation  to  Dr. 
Leonhard  Stejneger,  who  placed  at  my  disposal  the 
entire   collection  of    reptiles  belonging  to  the  United 
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States  National  Museum;  to  Mr.  Henry  H.  Hindshaw, 
Curator  of  the  Museum  of  the  University  of  Washing- 
ton, who  sent  me  a  collection  of  species  from  western 
Washington;  to  Mr.  John  Fannin,  Curator  of  the  Pro- 
vincial Museum,  Victoria,  B.  C,  who  lent  me  the  collec- 
tion belonging  to  his  institution;  to  Prof.  W.  E.  Ritter, 
of  the  University  of  California,  for  a  similar  favor;  to 
Dr.  G.  Baur;  to  Mr.  Harold  Heath;  to  Dr.  W.  W.  Tho- 
burn;  to  Mr.  Douglas  Van  Denburgh;  to  Mr.  Edward 
Hyatt;  to  Mr.  J.  M.  Hyde;  to  Mr.  J.  0.  Snyder;  to  Dr. 
G.  Eisen;  to  many  others;  and  most  of  all  to  Dr.  Chas. 
H.  Gilbert,  who  forwarded  to  me  the  unequaled  collec- 
tion of  Californian  reptiles  belonging  to  Leland  Stanford 
Junior  University,  and  gathered  for  that  institution  by 

his  untiring  zeal. 

The  Author. 
San  Francisco,  April,  1897. 
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Introduction. 

The  term  reptile  is  popularly  applied  to  all  cold-blooded 
vertebrates  other  than  fishes.  Thus  used  it  includes  two 
groups  of  animals  which  differ  in  many  important  re- 
spects. These  are  the  batrachians  and  the  reptiles 
proper;  the  former  more  closely  allied  to  the  fishes;  the 
latter,  to  the  birds. 

The  typical  batrachians,  such  as  most  frogs,  toads, 
salamanders,  etc.,  lay  their  eggs  in  the  water,  and  the 
young,  for  a  time,  breathe  by  means  of  gills,  very  much 
as  do  the  fishes.  Later  on,  they  undergo  a  metamor- 
phosis, during  which  the  gills  and  other  larval  charac- 
teristics disappear,  the  tadpole  assumes  the  form  and 
structure  of  its  parents  and  emerges  from  the  water  to 
breathe  air  and  spend  a  greater  or  less  portion  of  its  life 
on  land.  The  skin  of  batrachians*  is  not  provided  with 
scales,  but  is  smooth  or  warty,  very  glandular,  and  often 
covered  with  a  slimy  secretion. 

The  true  reptiles,  such  as  alligators,  turtles,  lizards, 
and  snakes,  on  the  other  hand,  never  lay  their  eggs  in 
the  water,  even  the  marine  species  coming  to  land  for 
this  purpose.  Their  young  never  breathe  by  means  of 
gills,  but  are  hatched  or  born  with  the  form  and  struc- 
ture of  the  adult.  The  skin,  except  of  some  turtles,  is 
covered  with  scales,  and  is  dry,  never  slimy. 

There  are,  also,  many  anatomical  and  embryological 
differences  between  the  two  classes,  but  these  need  not 

*Bic«pt  OoeclIUns  of  tropical  landi. 
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b^  •m^ti(5n*ed  here,  since  the  batrachians  will  not  be 
*  *  *      • 
/*<?|^Tf^dbred  in  the  following  pages.     Our  reptiles  and 

*;..  •  batrachians  may  be  distinguished  by  the  following 

SYNOPSIS  OF  GLASSES. 

a. — Anal  opening  transyerse  or  ronnd;  skin  fnmished  with  scales  (yaiying 
from  large  plates  to  minate  granules);  or,  if  skin  smooth  {Pelo- 
discus),  tail  and  olaws  present  and  jaws  without  teeth.    (Tartles, 

lizards,  snakes,  eto.) Septilia. — p.  28. 

a*. — Anal  opening  longitudinal  or  ronnd;  skin  smooth  or  warty,  without 
Bcales;  no  claws.*  (Frogs,  toads,  salamanders,  newts,  water-dogs, 
tadpoles,  etc.) Batrachia. 

Long  ago  the  reptiles  were  the  rulers  of  the  earth  as 
the  mammals  are  to-day.  Huge  monsters,  most  gro- 
tesquely fashioned,  roamed  over  the  land,  while  equally 
large  reptiles  swam  in  the  seas,  and  in  the  air  were 
great  creatures  whose  bat-like  wings,  it  is  said,  some- 
times measured  more  than  twenty  feet  from  tip  to  tip. 
But  of  these  monsters,  none  remain  alive;  only  the 
smaller  forms  have  survived.  Living  reptiles  fall  natu- 
rally into  four  groups  or  orders.  One  of  these  orders 
contains  but  a  single  lizard-like  animal,  the  Sphenodon 
of  New  Zealand,  interesting  to  the  morphologist  be- 
cause of  its  generalized  structure.  The  other  three 
orders  are  numerously  represented  in  the  warmer  por- 
tions of  both  the  Old  and  New  Worlds.  They  are:  first, 
the  alligators  and  crocodiles;  second,  the  turtles;  third, 
the  lizards  and  the  snakes. 

The  alligators  and  crocodiles  are  of  chiefly  tropical 
and  subtropical  distribution  and  do  not  enter  the  terri- 
tory we  are  considering.  The  turtles  are  most  numer- 
ous in  moist  regions,  and,  consequently,  are  represented 
on  the  Pacific  Coast  and  in  the  Great  Basin  by  few 
species.     The  lizards  and  snakes,  on  the  contrary,  find 

*  Tips  of  dlglU  Aomettmes  boray. 
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our  warm,  dry  climate  well  adapted  to  their  needs,  and 
are  very  numerous.  In  the  following  pages  I  have 
admitted  to  the  fauna  of  the  states  under  consideration 
seventy-seven  species  and  subspecies  of  reptiles  belong- 
ing to  thirty-seven  genera,  thirteen  families,  and  two 
orders.  Of  these,  three  are  turtles,  forty  are  lizards, 
and  thirty-four  snakes. 

While  it  is  probable  that  no  two  of  these  species  have 
exactly  the  same  geographical  limits,  yet  the  ranges  of 
certain  species  are,  in  a  general  way,  conterminous  with 
those  not  only  of  other  reptiles  but  of  other  kinds  of 
animals  as  well.  Thus,  if  we  map  out  the  areas  occu- 
pied by  the  different  kinds  of  mammals,  birds,  reptiles, 
insects,  plants,  etc.,  we  find  that  the  boundaries  of  the 
ranges  of  many  species  are  nearly  coincident,  so  that  in 
one  area  we  have  certain  genera  and  species  associated, 
while  more  or  less  closely  related  kinds  inhabit  adjoin- 
ing districts.  From  such  study  of  its  animals  and 
plants  temperate  North  America  has  been  divided  into 
a  number  of  life  zones,*  each  of  which  may  be  sub- 
divided into  minor  areas  technically  known  as  Faunae. 

When  regarded  from  a  herpetological  standpoint, 
California  may  be  divided  into  five  minor  life  areas, 
each  of  which  corresponds  more  or  less  closely  with  one 
of  the  chief  physical  areas  of  the  State.  Thus,  one 
biologic  area  occupies  the  southeastern  deserts,  an- 
other the  southern  coast,  a  third  the  western  slopes  of 
the  northern  coastal  ranges,  a  fourth  a  belt  along  the 
Sierra  Nevada,  and  a  fifth  the  great  interior  valleys  of 
the  Sacramento  and  San  Joaquin  together  with  their 
fringing  foothills. 

*On  this  subject  see  especlsUy  Allen,  Bull.  Am  Mas.  N.  H.,  IV.  1. 1892,  pp.  199-344; 
Aok  ,  Z,  3.  Apr.,  1893;  Menism.  N.  A.  Fauna,  No.  3. 1890,  and  No.  6, 1891;  Proc.  Biol.  8oc. 
Wash,  yn,  pp.  1-64. 1893;  Nat.  Qeog.  Mag.,  1894;  Bep.  Sec.  Agrt..  1893,  pp.  238,  329  (1894). 
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Each  of  these  areas  is  characterized  by  the  presence 
of  certain  species  which  do  not  live  in  the  others,  and 
the  absence  of  other  species  peculiar  to  the  adjoining 
Faunae.  Other  species,  though  not  restricted  to  one, 
conform  more  or  less  closely  to  the  geographical  limits 
of  two  or  more  of  these  life  areas.  Without  stopping  to 
speculate  upon  the  causes  which,  severally  or  in  com- 
bination, have  operated  to  bring  about  this  arrange- 
ment, let  us  consider  each  of  these  areas  in  detail, 
pointing  out  its  faunal  peculiarities  and  relations  to  the 
others. 

The  reptilian  fauna  of  California,  as  at  present  known, 
is  composed  of  seventy-one  species  and  subspecies.  The 
following  table  shows  the  area  or  areas  which  each  of 
these  is  known  to  inhabit: 

Distribution  of  Californian  Beptiles. 
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Distribution  of  Galiforxian  Beptiles — Continued. 


Species  and  Subspecies. 
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The  Desert  Fauna. — The  Colorado  and  Mojave  Deserl 
with  western  and  northern  arms,  one  of  which  invade 
the  southern  part  of  the  San  Joaquin  Valley,  constitut 
the  Californian  portion  of  what  may  here  be  termed  th 
Desert  Fauna.  This  Fauna,  as  we  have  seen,  is  inhal 
ited  by  thirty-one  (or  thirty-three)  species  and  subsp^ 
cies  of  reptiles,  of  which  the  following  twenty-three  (c 
twenty-four)  occur  in  no  other  area  of  the  State: 


Gopherus  agassizii, 
Coleonyx  variegatus, 
Dipsosaams  dorsalis, 
Uma  notata, 
Uma  inoruata, 
Callisaurus  Teutralis, 
Crotaphytus  baileyi, 
Crotaphytus  wisUzenii, 
Sauromalus  ater, 
Uta  graciosa, 
Uta  symmetrica, 
Sceloporus  magister, 


Phrynosoma  platyrhinos, 
Phrynosoma  m'callii, 
Xantnsia  vigilis, 
Cnemidophoms  tigris, 
SiagoDodou  humilis, 
Chilomeniscas  ephippicus, 
Chionactis  occipitalis, 
Bascauion  tseniatum  (?), 
Pituophis  catenifer  deserticola, 
Crotalns  tigris, 
Crotalns  cerastes, 
Crotalns  mitchellii. 
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This  area  shares  with  the  southern  coast  or  San  Diegan 
Fauna  alone  only  HypsigUna  ochrorhynchua,  Salvador  a 
grahamicBj  and  probably  Arizona  elegana,  and  with  the 
valleys  or  Californian  Fauna  possibly  Bascanion  tcenm- 
turn,  while  in  common  with  both  these  areas  it  has  Uia 
atansburiana,  Rhinocheilus  lecontei,  Bascanion  jiagellura 
frenatumy  Tharanophis  harrimondii,  and  perhaps  Scelop- 
oT\ji8  biseriatus.  Moreover,  it  lacks  twenty -seven  (or 
thirty-three)  species  and  subspecies  which  occur  in  one 
or  both  of  these  adjoining  Faunae,  and  possesses  none 
of  those  found  in  the  Sierra  Nevada  and  northern  coast 
areas.  The  Desert  Fauna  is  the  most  distinct  of  the 
minor  life  areas  of  California. 

The  San  Diegan  Fauna. — This  area  comprises  the 
western  portions  or  coastal  slopes  of  San  Diego,  River- 
side, Orange,  San  Bernardino,  and  Los  Angeles  Coun- 
ties, excepting  the  higher  lands,  which  belong  rather 
with  the  Sierra  Nevada.  It  is,  in  the  main,  a  warmer 
and  dryer  area  than  the  Californian  Fauna,  to  which  it 
is  most  closely  allied. 

The  reptiles  of  this  Fauna  are  twenty-eight  (or  thirty) 
in  number,  of  which  the  following  eight  (or  nine)  are 
peculiar  to  it: 

Uta  meamsi,  Cnemidophorus  stejnegeri, 

Soelopoms  orcntti,  Verticaria  hyperythra  beldingi, 

Pbrynosoma  blainvillii,  Lichanura  roseof nsca,  t 

Xantnsia  bensbawi,  Crotalas  mber. 
Xantnsia  riversiana,* 

It  shares  with  only  the  Desert  Fauna  Hypaiglena  och- 
rorhynchua,  Salvadora  grahamice,  and  probably  Arizona 
elegana;  with  the  Californian  Fauna,  Anniella  pulchra, 
Lampropeltis  californice,  Bascanion  laterale,  and  perhaps 


^InsalAT. 

t  Oecnn  also  near  Tncion,  Ariz. 
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Sceloporua  biseriatus  and  Lampropeltis  boylii;  and  with 
both  these  Faunae,  Uta  atansburiana,  Rhinocheilua  leconteij 
Bascanion  Jlagellum  frenaturti,  Thamnophis  hammondiif 
and  perhaps  Sceloporus  biseriatus.  It  lacks  twenty  -  five 
species  and  subspecies  of  the  Desert  Fauna,  and  eight 
(or  nine)  of  the  Californian.  Some  species  are  common 
to  it  and  to  one  or  both  of  the  northern  areas  —  Sierra 
Nevadan  and  Pacific.  The  San  Diegan  Fauna  is  most 
closely  allied  to  the  Californian. 

The  Californian  Fauna. — The  Californian  Fauna  in- 
cludes the  western  slope  of  the  Sierra  Nevada  below  the 
Sierra  Nevadan  Fauna,  and  extends  thence  westward  to 
the  ocean,  excepting  the  area  along  the  coast  which 
constitutes  the  Pacific  Fauna  and  that  part  of  the  San 
Joaquin  Valley  which  belongs  to  the  Desert  Fauna.  It 
appears  to  reach  the  coast  in  Ventura,  Santa  Barbara 
and  San  Luis  Obispo  Counties.  Twenty-six  (or  twenty- 
nine)  reptiles  have  been  found  within  its  limits.  Of 
these,  four  are  peculiar  to  it,  as  follows: 

Grotaphytns  silns,  Cnemidophorus  tigris  nndnlatus, 

Phrynosoma  frontale,  TantiUa  eiseni. 

It  shares  with  the  Desert  Fauna  alone  possibly  bas- 
canion tceniatum;  with  the  Desert  and  San  Diegan 
Faunae,  Uta  stansburiana,  Rhinocheilus  lecontei,  Bascanion 
Jlagellum  frenatum,  Thamnophis  hammondiij  and  perhaps 
Sceloporus  biseriatus ;  with  the  San  Diegan  Fauna  alone, 
Anniella  pulchra,  Lampropeltis  californice^  Bascanion 
laterale,  and  perhaps  Sceloporus  biseriatus  and  Lampro- 
peltis boylii;  with  the  Pacific  Fauna  alone,  Sceloporus 
occidentalis ;  with  the  Pacific  and  San  Diegan  Faunae, 
Glemm,ys  marmorata  and  Oerrhonotus  scincicauda;  and 
with  all  except  the  Desert  Fauna,  Eumeces  skiltonianus, 
Diadophis  amabilis,  Bascanion  constrictor  vetustum,,  Tham- 
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nophi8  parietalis,  Crotalus  lucifer,  and  perhaps  Lampro- 
peCtis  zonata  and  Lampropeltia  boylii.  It  lacks  twenty- 
five  (or  twenty-seven)  reptiles  of  the  Desert  Fauna, 
eleven  (or  twelve)  of  the  San  Diegan,  two  (or  three)  of 
the  Pacific,  and  three  (or  five)  of  the  Sierra  Nevadan. 
The  Californian  Fauna  is  most  closely  allied  to  the  San 
Diegan. 

The  Pacific  Fauna, — The  Pacific  Fauna  occupies  a 
narrow  strip  along  the  coast  as  far  south  as  Monterey 
County.*  In  the  northern  part  of  the  State  it  widens 
and  merges  with  the  Sierra  Nevadan,  to  which  it  is 
closely  allied,  but  farther  south  it  is  confined  to  the 
western  slope  of  the  outer  Coast  Range.  It  is  inhabited 
by  fifteen  (or  seventeen)  kinds  of  reptiles.  Of  these, 
Gerrhonotua  burneMii  and  Anniella  nigra  are  peculiar. 
Sceloporus  occidenialis  and  Contia  mitis  it  shares  with  the 
Californian  Fauna  only.  Lampropeltis  zonata  is  perhaps 
confined  to  this  and  the  Sierra  Nevadan  Faunae.  Its 
other  species  are  wide-ranging.  It  lacks  thirteen  (or 
sixteen)  reptiles  of  the  Californian  Fauna,  and  four  (or 
five)  of  the  Sierra  Nevadan.  This  Fauna  is  much  bet- 
ter characterized  by  its  batrachians,  birds,  and  other 
animals  than  by  its  reptiles. 

The  Sierra  Nevadan  Fauna, — The  fifth  life  area  of  Cal- 
ifornia occupies  a  belt  along  the  western  (and  eastern 
also  ?)  side  of  the  Sierra  Nevada.  One  at  least  of  its 
reptiles  reappears  in  the  mountains  of  San  Diego  and 
Riverside  Counties.  Twelve  (or  fourteen)  kinds  of  rep- 
tiles have  been  taken  in  this  area.  Oerrhonoiua  palmeri 
and  Eumeces  gilberti  are  peculiar  to  it.  Sceloporus  grac- 
ioBus  occurs  here  but  in  no  other  part  of  California  ex- 
cept the  mountains  of   the  southern  part  of  the  State. 

*  Probably  to  Santa  Barbara  In  monntains. 
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Oerrhonotua  principis  perhaps  is  one  of  its  inhabitants. 
Lampropeltis  zonata  may  be  peculiar  to  it  and  the  Pacific 
Fauna.  The  other  reptiles  of  the  area  are  of  rather 
wide  distribution.  It  lacks  seven  (or  eight)  species  of 
the  Pacific  Fauna,  and  seventeen  (or  twenty)  of  the 
Californian . 

We  have  seen  that  there  are  five  life  areas  in  Califor- 
nia^ and  that  some  of  these  are  more  closely  allied  than 
others.  The  Desert  Fauna  bears  little  resemblance  to 
the  San  Diegan  and  Californian,  and  even  less  to  the 
Pacific  and  Sierra  Nevadan.  Most  of  its  species  occur 
in  western  Arizona,  southern  Nevada,  and  northern 
Lower  California.!  It  is,  in  fact,  a  part  of  the  Lower 
Austral  Zone  of  Merriam  or  South  Warm  Temperate  of 
Allen.  The  San  Diegan  and  Californian  Faunae  have 
more  in  common.  Apparently  both  belong  to  the  Upper 
Austral  Zone  of  Merriam,  which  is  the  Middle  Warm 
Temperate  of  Allen.  The  Pacific  and  Sierra  Nevadan 
Faunae,  also,  are  closely  allied.  They  form  a  part  of 
the  Transition  Zone  of  Merriam  or  North  Warm  Tem- 
perate of  Allen,  which,  extending  northward  across 
western  Oregon  and  Washington,  forms  another  life 
area,  which  we  may  call  the  Puget  Fauna. J  It  would 
seem  then,  that  these  three  zones  bend  suddenly  south- 
ward (irrespective  of  altitude)  near  the  Pacific  Coast. 
Thus  it  happens  that  their  westernmost  Faunae  lie  north 
and  south  of  each  other  instead  of  east  and  west  —  the 
Desert  Fauna  north  of  the  San  Lucan,^  the  Californian 
north  of  the  San  Diegan,  the  Puget  north  of  the  Pacific 
and  Sierra  Nevadan. 

Too  little  is  known  of  the  reptiles  of  Oregon,  Wash- 


"*  The  colder  portions  of  the  moantaina  have  not  been  considered. 

t  Except  Ihat  part  which  belongs  to  the  San  Diegan  Fauna. 

t  This  is  perhaps  a  part  of  the  Canadian  Zone. 

^  The  southern  end  of  the  peninsula  of  Lower  California. 
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ington,  Idaho,  and  Nevada  to  permit  anything  to  be 
said  of  their  distribution.     However,  lists  of  those  which 
have  been  found  in  each  State  are  given. 
The  following  are  the  reptiles  of  Oregon: 


Clemmys  marmorata, 
Crotaphytns  wislizenii, 
Uta  stansbnriana, 
Scelopoms  graciosus, 
Scelopoms  occidentalis, 
Sceloporus  biseriatas  ( ?), 
Pbrynosoma  doaglassii, 
Pbrynosoma  piatyrbinos, 
Gerrbonotus  scincicauda, 
Gerrbonotas  priucipis, 
Eumeces  skiltoniauns, 
Cbariua  bottse, 


Contia  mitis, 
Diadopbis  amabilis, 
Bascanioii  constrictor  vetustum, 
Bascanion  tsBuiatum, 
Pitaopbis  catenifer, 
Tbamnopbitt  parietalis, 
Tbamnopbis  parietalis  pickeringii, 
Tbamnopbis  leptocepbala, 
Tbamnopbis  vagrans, 
Tbamnopbis  vagrans  biscutata. 
Crotalas  lucifer. 


The  following  reptiles  are  known   to  inhabit  Wash- 
ington: 


Clemmys  marmorata, 
Cbrysemys  bellii, 
Sceloporus  graciosns, 
Sceloporus  occidentalism 
Pbrynosoma  doaglassii, 
Gerrbonotus  principis, 
Cbarina  bottaB, 
Contia  mitis, 


Bascanion  constrictor  vetustum, 
Pitaopbis  catenifer, 
Tbamnopbis  parietalis, 
Tbamnopbis  parietalis  pickeringii, 
Tbamnopbis  leptocepbala, 
Tbamnopbis  vagrans, 
Tbamnopbis  vagrans  biscutata, 
Crotalus  lucifer. 


The  reptiles  of  Idaho  are: 

Crotapbytus  baileyi, 
Crotapbytus  wislizenii, 
Uta  stausburiana, 
Sceloporus  graciosus, 
Sceloporus  biseriatus, 
Pbrynosoma  douglassii, 
Pbrynosoma  piatyrbinos, 
Cnemidopborus  tigris. 


Cbarina  bottae, 

Bascanion  constrictor  vetustum, 
Bascanion  tseniatum, 
Pituopbis  catenifer, 
Tbamnopbis  parietalis, 
Tbamnopbis  vagrans, 
Crotalus  lucifer, 
Crotalus  confluentus. 
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The  following  species  and  subspecies  have  been  found 
in  Nevada: 


Gophems  agassizii, 
DipsosanniB  dorsalis, 
Callisaams  veo trails, 
Holbrookia  maculata  approximaDs, 
Crotaphytus  baileyi, 
CrotaphytuB  wislizenli, 
Sauromalns  ater, 
Uta  stansburiana, 
Uta  graciosa, 
Soeloporns  graciosus, 
ScelopornB  biseriatus, 
Sceloponis  magister, 
PhryuoBoma  platyrhinoB, 


Heloderma  anspeotnin, 
Gnemidophorus  tigris, 
Gharina  bottse, 
Lampropeltis  boylii, 
Salvadora  grahamise, 
Bascanion  flagellam  freuatam, 
Bascauion  tsBnialum, 
Pitnophis  catenifer  deserticola, 
Thamuophis  parietalis, 
Tbamnophis  vagrans, 
GrotaluB  lucifer, 
Crotalus  tigris, 
Crotalus  cerastes. 


Many  kinds  of  reptiles  vary  so  much  that  it  is  diffi- 
cult to  find  two  specimens  which  are  alike  in  color  and 
squamation.  Sometimes  the  variations  correspond  with 
definite  geographical  areas,  as  in  the  case  of  Cnemidoph- 
oru8  tigris  and  6^  t,  undulatus  or  Phrynosoraa  blain- 
villa  and  P.  fvontale,  but  more  frequently  they  are 
purely  individual,  as  in  Charina  and  many  species  of 
Tharanophis.  Many  reptiles  are  subject  to  chameleonic 
changes,  or  changes  in  accordance  with  the  intensity  of 
the  light,  or  with  the  colors  of  objects  by  which  they 
are  surrounded.  For  these  reasons  the  collector  should 
strive  to  secure  many  specimens  of  each  species. 

Reptiles  are  to  be  found  in  all  sorts  of  situations. 
The  collector  should  study  their  habits  if  he  would  be 
successful  in  his  search.  Some  kinds  prefer  moist 
places,  while  others  are  most  abundant  on  barren  hill- 
sides or  on  the  open  desert.  As  a  rule,  reptiles  like 
sunlight  and  warmth,  but  some  species  live  in  the 
thicker  forests,  and  not  a  few  are  nocturnal. 

Some  reptiles  may  be  caught  with  the  hands  unaided 
by  any  apparatus.     Other  species,  too  agile  to  be  cap- 
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tured  thus,  may  be  secured  by  means  of  a  slip-noose  of 
horse-hair,  wild  oats,  thread,  or  fine  wire,  deftly  placed 
over  the  head  of  the  victim  and  then  tightened  with  a 
sudden  jerk.      However,   by   far  the  most  satisfactory 
method  of  procuring  reptiles  is  to  shoot  them.     For  this 
purpose  small  charges  of  fine  shot  are  used  in  an  auxil- 
iary barrel,  collecting  pistol,  or  small  caliber  rifle.     The 
last  will  prove  much  more  effective  if  the  rifling  has 
been  removed.     When  taken  in  the  hands  our  reptiles 
often  bite  fiercely,  but,  even  if  they  succeed  in  drawing 
blood,  none  except  the  rattlesnakes  and  the  Gila  M6n- 
ster  can  cause  any  serious   injury,  for  only   these  are 
poisonous. 

Nothing  is  better  for  preserving  reptiles  than  alcohol, 
though  formalin  may  sometimes  be  used  to  advantage 
when  little  space  is  at  the  collector's  disposal.  Care 
should  be  taken  to  have  the  alcohol  enter  the  body 
cavity,  for  if  it  does  not  do  so  the  specimens  will  not  be 
well  preserved.  The  alcohol  may  be  injected  by  means 
of  a  hypodermic  syringe,  or  slits  may  be  cut  through 
the  skin  of  the  belly.  These  slits  usually  should  be 
about  half  an  inch  long.  One  is  ordinarily  sufficient  in 
case  of  a  lizard,  but  in  snakes  several  incisions  should 
be  made  at  interval  of  three  or  four  inches.  The  speci- 
mens having  been  thus  prepared,  and  labeled  with  the 
exact  locality  and  date  of  collection,  as  well  as  with  the 
collector's  name  and  any  notes  upon  habits,  colors,  etc., 
should  be  placed  in  strong  alcohol.  Care  should  be 
taken  not  to  crowd  the  specimens  into  small  jars  with 
too  little  alcohol,  for  if  this  be  done  the  reptiles  will 
decay.  If  the  number  of  jars  at  hand  is  so  small  as  to 
necessitate  crowding,  the  alcohol  should  be  renewed  each 
day  until  the  specimens  are  thoroughly  cured,  after 
which  only  enough  alcohol  to  cover  them  is  needed. 
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The  descriptions  in  the  following  pages  are  base< 
upon  alcoholic  specimens,  except  in  a  few  instance! 
where  it  is  distinctly  stated  that  fresh  specimens  hav( 
been  used.  Alcohol  does  not  preserve  the  colors  o 
reptiles  well,  so  that  living  reptiles  usually  are  mor< 
brightly  colored  than  the  descriptions  indicate.  In  th^ 
determination  of  colors  Ridgway's  **  Nomenclature  o 
Colors  "  has  been  used  as  a  guide.  Measurements  an 
given  in  millimeters,  but  may  readily  be  converted  int< 
inches  by  allowing  twenty-five  (25.4)  millimeters  to  on< 
inch.  The  tail  is  measured  from  the  anus.  Limbs  ar< 
measured  from  the  side  of  the  body  to  the  tip  of  th< 
longest  toe,  excluding  the  claw.  Many  of  the  outline 
figures  of  the  heads,  etc.,  of  snakes  are  after  Baird 
Other  figures  are  original,  having  been  drawn  by  Misi 
Anna  L.  Brown.  I  add  here  a  glossary  of  some  of  th< 
terms  used  in  works  upon  herpetology. 

Glossary. 

Abdominal, — Pertaining    to    the   lower   surface   of    th< 

body. 
Abdominal   plates, — Gastrosteges  of  snakes;    the  fourtl: 

pair  of  plastral  plates  of  turtles. 
Alveolar  surface. — Masticatory  surfaces  just  within  th< 

cutting  edges  of  the  jaws  of  turtles. 
Anal  plate. — The  large  scale  just  in  front  of  the  anus  ir 

most  snakes,   sometimes   divided;    one  of  the  lasi 

pair  of  plastral  plates. 
Anteorbiial. — See  preocular. 
Anterior. — Toward  the  head. 
Antocular. — See  preocular. 
Aniorbitar. — See  preocular. 
Anus. — The  external  opening  of  the  cloaca. 
Axilla. — The  armpit. 
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'. — Plates  on  the  anterior  surface  of  the  bridge 

of  turtles. 
Azygofis. — Single;  not  one  of  a  pair. 
Brachials. — Large  scales  on  the  arm. 
Bridge. — That  portion  of  the  shell   of  a   turtle  which 

attaches  the  plastron  to  the  carapace. 
Canthiis  rostralis. — A  slight  continuation  of  the  super- 
ciliary ridge  separating  the  top  from  the  side  of  the 

snout. 
Carapace. — The  upper  portion  of  the  shell  of  turtles. 
Carinaie. — Keeled. 
Chin  shields. — See  geneials. 
Cloaca. — A  common  chamber  at  the  posterior  ends  of 

the  alimentary  and  urogenital  canals. 
Collar. — Gular  fold,  especially  of  Teiidce. 
Costals. — The  large  plates  on  the  sides  of  the  carapace. 
Dermal. — Pertaining  to  the  skin. 
Femoral  pores. — Glands  along  the  lower  surface  of  the 

thigh. 
Femorals. — Of  turtles,  the  fifth  pair  of  plastral  plates; 

of  lizards,  plates  on  the  thigh. 
Frenal — See  loreal. 
Frontal — The  large  plate  or  plates  on  top  of  the  head 

between  the  supraoculars.     Sometimes   applied  to 

the  prefrontals. 
Frontoparietal. — Plates  on  top  of  the  head  between  the 

parietals  and  the  frontal. 
Oasirosteges . — Large  plates   along   the  lower   surface  of 

the  body  in  most  snakes. 
Gastrostiga. — See  gastrosteges. 
Geneials. — Large   scales    behind   the    mental    of    many 

snakes,  often  in  two  pairs — anterior  and  posterior. 
Gular  fold. — Transverse  fold  of  skin  of  throat. 
Gular  plates. — The  first  pair  of  plastral  plates. 
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Oulara. — Scales  on  throat. 

Humerals, — The  second  pair  of  plastral  plates. 

Imbricate. — Lapped,  as  shingles. 

Inferior, — Lower. 

Infralabials, — Plates  on  the  lower  lip. 

Inguinala, — Plates  on  the  posterior  surface  of  the  bridge 

of  turtles. 
Internasals. — Scales  on  the  top  of  the  snout  just  behinc 

the  rostral  plate. 
Interparietal, — A  plate  on  top  of   the  head  (of  lizards 

between  the  parietals  and   usually  containing  th^ 

pineal  spot. 
Juxtaposed. — Placed  side  by  side,  not  imbricate. 
Keel. — A  ridge  along  a  scale  like  the    keel  on   an  over 

turned  boat. 
Labials. — Plates  on  the  lips;  specially,  on  the  upper  lip 
Laterals. — Scales  on  the  sides;  the  costals  of  turtles. 
Loral. — See  loreal. 

Lorcal. — In  the  space  between  the  preoculars  and  nasals 
Maculate. — Marked. 

Marginals. — The  plates  around  the  edge  of  the  carapace 
Mental. — Same  as  symphyseal,  but  usually  of  snakes. 
Mucronate. — Provided  with  a  point  or  spine. 
Nuchal  plate. — The  unpaired  marginal  plate  of  turtlei 

on  the  median  line  at  the  front  of  the  carapace. 
Occipitals. — Plates  behind  the  parietals.     Sometimes  ap 

plied  to  the  parietals. 
Parietals. — In    most  snakes,  the  largest  and  last  platei 

on  top  of  the  head;  in  lizards,  plates  at  the  side  o 

the  interparietal  and  behind  the  frontoparietals. 
Pectoral  plates. — The  third  pair  of  plastral  plates. 
Plastral. — Pertaining  to  the  plastron. 
Plastron. — The  lower  portion  of  the  shell  of  turtles. 
Postabdom tnal. — Anal  plate. 
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Postanal, — Behind  the  anus,  especially  a  pair  of  large 

plates  in  the  males  of  some  lizards. 
PosteHor. — Toward  the  tail. 
Posifronials , — See  prefrontals. 
Poaigeneials, — The  posterior  pair  of  geneials. 
Postmentals . — Plates  behind  the  mental.     See  sublabial 

and  geneial. 
Postocular. — Bounding  the  orbit  behind. 
Preanal. — In  front  of  the  anus. 

Preanal  pores. — Glands  opening  in  front  of  the  anus. 
Prefrontal. — Scales    between    internasals    and    frontal. 

Sometimes  applied  to  the  internasals. 
Pregeneials. — The  anterior  pair  of  geneials. 
Prenasal. — Anterior  nasal. 
Preocular. — Bordering  the  orbit  in  front. 
Pseudopreocular. — Small  plate  or  plates  below  the  preoc- 
ular. 
Reticulate. — Marked  with  lines  like  the  meshes  of  a  net. 
Rostral. — Plate  on  the  tip  of  the  snout. 
Scute. — A  scale,  especially  a  large  flat  one. 
Subcaudals. — Urosteges. 
Sublabials. — Plates  below  the  infralabials. 
Subocular. — Scales  between  the  eye  and  the  supralabials. 
Superciliary. — Along  the  upper,  outer  edge  of  the  orbit. 

Sometimes  applied  to  the  supraoculars  of  snakes. 
Superior. — Upper. 
Supracaudal. — Over  the  tail;  the  last  pair  of  marginal 

plates  of  turtles,  sometimes  united. 
Supralabials. — Upper  labials.  Also  called  superior  labials 

or  labials. 
Supraocular. — Of  snakes,  the  large  scale  over  the  eye; 

of   lizards,   the  scales  over  the  eye  excepting  the 

superciliaries. 
Suture. — The  line  of  joining. 
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Symphysal. — See  symphyaeal. 

Symphyaeal. — The  scale  on  the  tip  ot  the  lower  jav 

especially  of  lizards.     See  meDtal. 
Symphyaial. — See  symphyseal. 
Uroategea. — Large  scales  on  the  lower  surface  of  the  ta 

in  moat  snakes. 
Vent. — The  anus. 
Ventrala. — Gastrosteges. 
Vertebrala. — The  large  platea  along  the  middle  of  tb 

carapace. 
Vertical . — Fron  tal . 


A. — Anal 

Ab.  — Abdominal. 

Ax. — Axillary. 

C.  — Costal . 

f.— Femoral. 

G.— Gular. 

H. — Humerals. 


/. — Inguinal. 

M, — Marginal. 

,V._Nuchal. 

P._Pectoral. 

Sc. — Supracaudal. 

K,— Verlebral. 
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1 , — Rostral . 

2. — Anterior  nasal. 

3. — Posterior  nasal. 

4. — Loreal. 

5. — Preocular. 

6. — Postoculars. 

7. — Superior  labials. 


10, — tnternasals. 
11, — Prefrontals, 
12. — Supraoculars. 
13.— Frontal, 
14. — Parietals, 
15. — Pregeneials. 
16. — Postgeneials. 


-Mental  or  gymphyseat.  17. — Temporals. 
9. — Inferior  labials.  18. — Gastrosteges, 
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Class  REPTILIA. 

The  reptiles  of  the  Pacific  Coast  and  Great  Basin  be- 
long to  two  great  groups,  to  which  they  may  be  referred 
by  the  following 

SYNOPSIS  OF  ORDERS. 

A. — Body  protected   by  a   bony  carapace  or  shell,    covered  with  horny 
plates  or  leathery  skin,  jaws  horny,  withoat  teeth.     (Turtles.) 

Testudines.— p.  28. 

A'. — Body  not  protected  by  a  bony  carapace;  jaws  provided  with  teeth.* 
(Lizards  and  saakes) Squamata. — p.  28. 

Order  I.     TE8TUDINE8. 

The  Testudinidce  is,  as  yet,  the  only  family  of  turtles 
known  to  be  represented  on  the  Pacific  Coast  and  in  the 
Great  Basin.  Kinosternon  of  the  KinosternidcBj  how- 
ever, lives  in  the  Gila  River  of  Arizona,  and  probably 
will  be  found  in  the  Colorado  as  well.  A  species  of 
Trionychidoe  has  been  described!  as  having  been  taken 
in  the  Sacramento  River,  California.  The  skull  of  the 
type  is  missing,  but  in  other  respects  the  specimen  ap- 
pears to  agree  with  the  descriptions  of  a  Chinese  spe- 
cies (sinensis).  In  view  of  this,  and  the  additional  fact 
that  its  describer  afterward  obtained  several  specimens 
of  his  supposed  new  species  from  Chinamen  in  San 
Francisco, J  I  cannot  admit  ^^Pelodiscus  californianus^^ 
to  be  of  Californian  origin. 

*Tbe  lower  jaw  only  bears  teeth  in  the  Leptotyphlopidoe. 

t  See  Rivera.  Proc.  Oal.  Ac.  Sci.  (2),  II.  1889.  p.  233;  Baur,  Proc.  Am.  PbiloB.  Soc.  XXXI, 
1893.  pp.  218,  220. 

t  Dr.  O.  Baur  has  compared  the  skeletoD  of  one  of  these  specimens  with  that  of  P, 
rinentiM  and  writes  me  that  the  two  do  Dot  belong  to  the  same  species.  Even  admitting 
that  the  specimen  which  Rivers  sent  Dr.  Baur  is  speciOcally  identical  with  the  type,  I 
cannot  admit  that  this  turtle  is  indigenous  to  California  until  less  questionable  evidence 
of  Its  occurrence  here  has  been  obtained. 
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Family  I.     TESTUDINID^. 

This  widely  distributed  family  contains  a  large  num- 
ber of  turtles  distinguished  from  others  chiefly  by  osteo- 
logical  characters.  The  shell  is  firmly  ossified,  and 
covered  with  large  horny  plates  of  which  eleven  or  twelve 
are  on  the  plastron.  The  pectoral  plates  are  in  contact 
with  the  marginals.  The  latter  are  twenty-four  or 
twenty-five  in  number.  The  neck  can  be  completely 
drawn  into  the  shell.  Three  genera  are  represented  in 
the  area  under  consideration. 

SYNOPSIS  OF  GENERA. 

a. — Feet  not  clab-skaped,  webbed;  two  supracaudal  plates;  skin  on  top 
of  head  not  divided  into  scales, 
b. — Sntnre  between  abdominal  plates  less  than  twice  length  of  suture 
between   pectorals ;    inguinal   plates   not   wedged   in  between 

abdominals  and  marginals Clexnmys. — p.  29. 

b^ — Satare  between  abdominal  plates  about  twice  length  of  suture 
between  pectorals;  inguinal  plates  wedged  in  between  abdomi- 
nals and  marginals ChryBexnys. — p.  32. 

a^— Feet  club-shaped,  not  webbed;  one  supracaudal  plate;  skin  on  top  of 
head  divided  into  scales Gopherus. — p.  35. 

Genus  i.     CLEMMYS. 

**Cl€mmys,  Waoler,  Syst.  Amph.,  1830,  p.  136  (type  caspica);'' 
**ChelopU8,  Rafin.,  Atlant.  Journ.,  1832,  p.  64;"  **NanemyH, 
AoASSiz,  Contr. Nat.  Hist.  U.  S.,  I,  1857,  p.  442 "  (type  guttata); 
**CaUmy«,  Aoassiz,  1.  c,  p.  443"  (type  xnuhlenbergii);  **Olyp' 
Umys,  A0A8.SIZ,  1.  c,  p.  443"  (type  insculpta);  Actinemys^ 
Aoassiz,  1.  c,  p.  444  (type  xnaxinorata) ;  **Mauremy8,  Gray, 
Proc.  Zool.  Soc.  Lond.,  1869,  p.  500"  (type  fiiligixiosa) ; 
**8acalia.  Gray,  Suppl.  Cat.  Sh.  Rept.  Brit.  Mus.,  1870,  p.  35;'" 
**Emmen%a,  Gray,  1.  c,  p.  38;"  **Eryma,  Gray,  1.  c,  p.  44." 

The  shell  is  broad  and  low.  The  plastron  is  immov- 
ably united  to  the  carapace  by  a  broad  bridge.  There 
is  no  median  ridge  on  the  alveolar  surface  of  the  upper 
jaw  parallel  to  the  cutting  edge.  The  internal  openings 
of  the  nostrils  are  between  the  eyes.     The  fingers  and 
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toes  are  webbed.  The  skin  on  top  of  the  head  is  not 
divided  into  scales.  There  are  two  supracaudal  plates. 
The  tail  is  moderate  or  long. 

I. — Clemmys   marmorata   (Baird   <fe   Girard).     Pacific 
Terrapin. 

Emys  marmorata,  B.  &  G.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  177 

(type  locality  Pug^t  Sound). 
Emya  nigra.  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  p.  91  (type 

locality  Posa  Creek,  Lower  [^Southern]  California);  Hal- 
low., U.  S.  Pac.  R.  R.  Surv.,  X,  1859,  Pt.  IV,  p.  3,  pi.  I. 
Actinemys  marmorata  Agassiz,  Contr.  Nat.  Hist.  U.  8.,  I,  1857,  p. 

444,  II,  pi.  Ill,  tigs.  5-8;  Girabd,  U.  S.  Explor.  Exped.,  Herp., 

1858.  p.  465,  pi.  XXXII. 
Clemmys  marmorata  Strauch,  Mem.  Ac.  St.  Petersb.  (7),  V,  No.  7, 

1862,  p.  108;  Boulenger,  Cat.  Chelonians  Brit.  Mas.,  1889,  p. 

110;  Stejneoer,  N.  A.  Fauna,  No.  7,  1893,  p.  162. 
Clemmys    Wosnessenskyi,  Strauch,   Mem.  Ac.  St.  Petersb.  (7),    V, 

No.  7,  1862,  p.  114,  pi. (type  locality  Sacramento  Biver, 

California). 
Oeoelemys  marmorata.  Gray,  Suppl.  Cat.  Shield  Rept.  Brit.  Muh., 

1870,  p.  27. 
Chelopus  marmoratus,  Copk.  Ball.  U.  S.  Nat.  Mas.,  No.  1,  1875,  p. 

53;  Yarrow,  Ball.  U.  8.  Nat.  Mas.,  No.  24,  1882,  p.  36. 

Description, — Shell  broad  and  low,  broader  posteriorly 
than  anteriorly,  more  nearly  round  in  young  than  in 
adults.  Young  with  a  median  dorsal  ridge  not  present 
in  adults.  Vertebrals  five,  broader  than  long.  Costals 
four,  first  longest,  second  highest,  last  smallest.  Nuchal 
very  narrow.  Marginals  twelve  on  each  side,  supracau- 
dals  being  distinct.  Plastron  large,  extending  forward 
about  as  far  as  carapace,  weakly  notched  posteriorly, 
truncate  anteriorly.  Its  gular  plates  smallest,  triangu- 
lar. Pectorals  not  much  smaller  than  abdominals. 
Anals  large,  median  suture  between  them  longer  than 
that  of  any  other  plastral  plates.  Bridge  formed  of 
pectoral  and  abdominal  plates.  Axillary  and  inguinal 
plates  very  small  or  absent.     Head  large,  more  or  less 
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flat  topped,  covered  above  and  laterally  with  smooth 
skin.  Upper  jaw  not  hooked,  sometimeB  notched  at 
symphysis.  Skin  of  neck  and  gular  region  granular. 
Limbs  covered  with  scales;  anterior  with  five,  posterior 
with  four,  digits  webbed  to  bases  of  long  .claws.  Tail 
moderately  long,  tapering  to  tip,  covered  with  scales  in 
irregular  whorls. 

The  coloration  is  very  variable.  In  some  specimens 
the  carapace  is  olive  or  horn-color  with  few  or  no  mark- 
ings. In  others  a  few  broken  and  very  irregular  black 
lines  are  present.  These  lines  frequently  have  become 
so  numerous  that,  blending  and  crossing,  they  appear 
as  the  ground  color,  or  form  a  very  fine  network  through 
which  the  original  ground  color  shows  more  or  less  in- 
distinctly. Sometimes  the  carapace  is  almost  black. 
The  plastron  is  yellow,  usually  irregularly  blotched  with 
black  or  brown,  or  with  dark  lines  along  the  posterior 
margins  of  the  plates.  The  upper  surface  of  the  head 
may  be  unicolor  or  finely  or  coarsely  reticulated  with 
yellow  and  black.  The  chin  and  throat  are  yellow,  often 
dotted  with  brown  or  black.  The  limbs  and  tail  are 
yellow  marked  with  black  or  brown,  or  brown  marked 
with  yellow.  In  young,  the  plates  of  the  carapace  show  a 
central  area  of  brown  sometimes  surrounded  by  a  band 
of  lighter  brown  or  dull  yellow,  and  the  markings  on 
the  limbs,  tail,  neck,  and  gular  region  form  irregular 
longitudinal  bands. 

Leugth  of  carapace 27  45  90  120  125  164 

Length  of  pUstrou 24  40  79  109  117  153 

Width  of  carapace 27  42  71  101  100  130 

Width  of  plastron 21  33  57  85  85  105 

Length  of  tail 21  30  36  38  48  65 

Distribution. — The  Pacific  Terrapin  probably  occurs 
in  all  the  fresh  waters  of  the  Pacific  Slope  from  Lower 
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California  to  British  Columbia.  It  has  been  taken  at 
both  San  Diego  and  Puget  Sound,  as  well  as  at  many 
intermediate  localities,  some  of  which  are:  Mojave 
River,*  Posa  Creek,  South  fork  of  Kern  River  near 
Kernville,  Mt.  Diablo,  Monterey,  Santa  Cruz,  Peniten- 
tia  Creek,  Coyote  Creek,  Palo  Alto,  San  Francisquito 
Creek,  Los  Gatos,  San  Francisco,  San  Rafael,  Sonoma, 
Nicasio,  Sacramento  River,  McCloud  River,  Pitt  River, 
California;  Klamath  Falls,  Oregon;  Fort  Steilacoom, 
Washington. 

Habits. — This  is  the  terrapin  of  the  San  Francisco 
markets,  and  is  popularly  known  as  the  Mud  Turtle  or 
Snapper,  Very  little  is  known  of  its  habits.  It  is  al- 
most exclusively  aquatic,  preferring  ponds  and  small 
lakes  to  running  water,  but  is  sometimes  encountered 
on  land  while  crossing  from  one  body  of  water  to  an- 
other. It  is  sometimes  caught  with  hook  and  line,  and 
probably  is  omnivorous.  A  specimen  which  I  kept 
alive  laid  three  eggs  in  June  and  another  in  August. 
The  eggs  are  elliptical,  with  hard,  white,  limy  shells, 
and  measure  about  thirty-four  by  twenty-one  millime- 
tres. 

Genus  2.     CHRYSEMYS. 

Chrysf^myn,  Gray,  Cat.  Tort.,  Croc,  Amphis.,  Brit.  Mus.,  1844,  p. 
27  (types  picta  and  beUii). 

The  shell  is  rather  narrow,  low  or  moderately  high. 
The  plastron  is  immovably  united  to  the  carapace  by  a 
broad  bridge.  There  is  a  ridge  on  the  alveolar  surface 
of  the  upper  jaw  parallel  to  the  cutting  edge.  The  in- 
ternal openings  of  the  nostrils  are  between  the  eyes. 
The  fingers  and  toes  are  fully  webbed.  The  skin  on  top 
of  the  head  is  not  divided  into  scales.  There  are  two 
supracaudal  plates.     The  tail  is  short  or  moderate. 

•Cooper.  Ptoo.  OU.  Ac.  Sci..  U.  186S.  p.  121. 
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2. — Chrysemys  bellii  Gray.     Western   Painted   Tur- 
tle. 

Bmya  BelUi,  G&at,  Syu.  Rept.  Griffith's  An.  Kingd.,  1831,  p.  31  (type 
looality  AmericaP);  Dum.  Sc  Bibb.,  Erp^t.  Qenerale,  II,  1835, 
p.  302;  Gray,  Gat.  Tort.  Croc.  Amphis.  Brit.  Mas.,  1844,  p.  27. 

Smys  Oregonienm,  Harlan,  Am.  Journ.  Sci.  Arts,  XXXI,  1837,  p. 

382,  pi. (type  looality  ponds  near  Columbia  River);  Hol- 

BROOK,  N.  A.  Herp.,  I,  1842,  p.  107,  pi.  XYI. 

Chry9emy8  Mlii,  Gray,  Gat.  Shield  Rept.,  I,  1855,  p.  33;  Aoassiz, 
Contr.  Nat.  Hist.  U.  S.,  1857,  I,  p.  439,  II,  pi.  VI,  figs.  8,  9. 

Chryaemys  oregonensis,  Aoassiz,  Contr.  Nat.  Hist.  U.  S.,  1857,  I, 
p.  440,  U,  pi.  Ill,  figs.  N3. 

Chryaemys  nuUcUH,  Aoassiz,  Contr.  Nat.  Hist.  U.  8.,  1857,  II,  p. 
642  (new  name  for  C.  orfgonenaia). 

Clemmya  oregimienais,  Strauch,  Mem.  Ac.  St.  Petersb.  (7),  V,  No. 
7,  1862.  p.  114. 

Chryaemya  cinerea  var.  bellii,  Boulenoer,  Cat.  Chelonians  Brit.  Mus., 
1889,  p.  74. 

Description, — Shell  comparatively  narrow,  depressed 
but  not  very  low,  without  dorsal  keel.  Vertebrals  five, 
usually  longar  than  broad.  Costals  four,  first  longest, 
second  highest^  last  smallest.  Nuchal  very  narrow. 
Marginals  twelve  on  each  side,  supracaudals  being  dis- 
tinct. Plastron  large,  extending  forward  about  as  far 
as  carapace,  weakly  notched  posteriorly,  truncate  or 
rounded  anteriorly.  Gular  plates  smallest,  triangular. 
Pectorals  very  much  smaller  than  abdominals;  latter 
longest,  and  with  longest  median  suture.  Axillary  and 
inguinal  plates  well  developed,  inguinal  wedged  in  be- 
tween abdominal  and  marginals.  Head  moderately 
large,  covered  above  and  laterally,  except  sometimes  on 
temples,  with  smooth  skin.  Upper  jaw  not  hooked, 
sometimes  notched  at  symphysis.  Skin  of  neck  and 
gular  regions  granular  or  tubercular.  Limbs  covered 
with  scales,  anterior  with  five,  posterior  with  four,  dig- 
its webbed  to  bases  of  long  claws.  Tail  moderately  long 
or  short.      (Figure,  p.  26.) 
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The  carapace  is  indefinitely  marbled  above  with  oliv 
yellow,  and  dark  brown.  Near  the  middle  of  each  co 
tal  plate  is  a  vertical  bar  of  yellow,  while  a  narrow  < 
indistinct  yellow  line  runs  along  near  the  anterior  ma 
gin  of  each  costal  plate.  In  front  of  each  of  these  yc 
low  markings  is  a  large  vertical  blotch  of  dark  browi 
The  vertebrals  show  traces  of  yellow  longitudinal  lin 
near  their  lateral  edges.  The  edge  of  the  carapace 
yellow;  from  it  yellow  bars  run  up  on  the  middles  of  tl 
marginal  plates.  Between  these  yellow  bars  are  dai 
brown  or  black  ocelli  with  indefinite  yellow  concentr 
lines.  The  lower  surfaces  of  the  marginals  are  blotchi 
with  dark  brown.  The  plastron  is  yellow,  often  heavi 
blotched  with  dark  brown.  The  head  and  limbs  a 
grayish  or  brownish  olive,  with  numerous  longitudin 
yellow  lines.  There  is  a  large,  elongate,  yellow  or  oranj 
blotch  behind  the  eye. 

The  colors  of  a  living  specimen  were  as  follows:  Larj 
postocular  blotch,  scarlet -vermilion  or  flame  scarlc 
lines  on  side  of  head  greenish  white;  lines  on  top 
head  dull  yellow;  eye  Paris  green  with  black  cross-ba 
costal  and  marginal  markings  chrome  yellow  and  da: 
seal  brown  (almost  black);  costal  bars  tinged  with  ca 
mium  orange. 

Length  of  carapace ' 

Length  of  plastron i 

Width  of  carapace ] 

Width  of  plastron '. 

Length  of  tail 

Distribution, —  Boulenger  records  specimens  of  th 
turtle  as  having  been  collected  in  British  Columbia  ai 
at  Walla  Walla,  ''British  Columbia''  [=Washington*i 
Harlan's  ^^Emya  Oregoniensis'*  was  secured  in  pon 
near  the  Columbia  River.     This  turtle   has  twice  be< 
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found  in  the  San  Francisco  markets.  In  each  instance 
the  market-men  told  me  that  the  turtle  had  heen  sent  in 
with  fish  from  the  San  Joaquin  River  near  Stockton, 
California,  but,  when  questioned,  could  not  state  pos- 
itively that  the  lot  had  not  come  from  Oregon  or  Wash- 
ington. 

Genus  3.     GOPHERUS. 

Xfrobaies,  Agabsiz,  Contr.  Nat.  Hist.  U.  S.,  I,  1S57,  p.  446  (types 
I>ol7phexnu8  and  berlandieri). 

The  shell  is  very  broad  and  high.  The  plastron  is 
immovably  united  to  the  carapace  by  a  broad  bridge. 
There  is  a  ridge  along  the  middle  of  the  alveolar  surface 
of  each  side  of  the  upper  jaw  parallel  to  the  cutting 
edge,  except  in  front,  where  there  is  a  longitudinal  ridge 
at  the  symphysis.  The  internal  openings  of  the  nostrils 
are  between  the  eyes.  The  limbs  are  club-shaped,  the 
fore  limbs  flattened,  without  webs.  The  skin  on  top  of 
the  head  is  divided  into  scales.  There  is  but  one  supra- 
caudal  plate. 

3. — GopherttS  agassizii  (Cooper).     Dbsbrt  Tortoise. 

XerohtUes  agcusizu,  Coopbb,  Proo.  Cal.  Ac.  Sci.,  II,  1S63,  p.  120 
(type  locality  Mountains  of  California  near  Fort  Mojave); 
Trub,  Proc.  U.  8.  Nat.  Mus.,  IV,  ISSl,  p.  437. 

Testudo  ageusizii,  Boulbngbb,  Cat.  Chelonians  Brit.  Mas.,  1889,  p. 
156. 

Oopherua  agassizii,  Stbjnkgbb,  N.  A.  Fauna,  No.  7,  1893,  p.  161. 

Description. —  Shell  broad  and  deep,  often  flattened 
above,  its  margin  serrate  all  afound,  except  in  worn 
specimens,  and  usually  more  or  less  rolled  upward  over 
limbs.  Growth-center  of  each  plate  smooth,  but  usually 
surrounded  by  beautifully  ribbed  shell.  Vertebrals  five, 
last  largest  and  widest.  Costals  four,  first  longest,  sec- 
ond and  third  about  equally  high,  last  smallest.  Nuchal 
not  much  narrower  than  long.  Marginals  eleven  and  a 
half  on  each   side,  last  pair    being  united  to  form    a 
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single  supracaudal  plate.  Plastron  large,  extending  for- 
ward beyond  the  carapace,  notched  posteriorly  and 
sometimes  anteriorly.  Gular  plates  smallest,  sometimes 
united,  covering  a  narrow  process  of  the  plastron,  which 
may  be  level  or  curved  upward.  Pectorals  very  much 
smaller  than  abdominals,  with  shortest  median  suture, 
except  sometimes  that  of  anals.  Abdominals  largest, 
with  longest  median  suture.  Humerals  larger  than 
femorals.  Anals  little  longer  than  gulars.  Axillary 
and  inguinal  plates  well  developed,  latter  varying  from 
two  to  six,  not  extensively  wedged  in  between  abdom- 
inals and  marginals.  Head  rather  elongate,  not  very 
wide,  covered  above  with  flat  scales  larger  anteriorly 
than  posteriorly.  Upper  jaw  not  hooked,  margins 
nearly  straight,  irregularly  but  finely  serrate.  Skin  of 
neck  with  flattened  granules.  Anterior  limbs  large, 
heavy,  much  expanded  laterally,  covered  in  front  and 
externally  with  large,  hard,  smooth  scales,  and  provided 
with  five  stout  claws.*  Posterior  limbs  not  compressed, 
covered  around  the  edge  of  the  circular  sole  with  large 
scales,  and  provided  with  four  stout  claws.  Tail  very 
short,  slender  distally. 

The  carapace  is  brown  or  horn-color,  usually  relieved, 
especially  near  the  centers  of  the  plates,  with  yellow. 
The  head  and  limbs  are  brown.  The  plastron  is  yellow, 
shaded  with  brown  along  the  edges  of  its  plates. 

Length  of  carapace 215  260  285  310 

Length  of  plastron 210  2d5  2S5  300 

Width  of  carapace 160  212  230  240 

Width  of  plastron 148  184  210  209 

Distribution. —  The  Desert  Tortoise  is  known  only 
from  the  desert  portions  of  southeastern  California, 
southern  Nevada,  and  probably  Arizona.!     It  has  been 

*  In  one  8p«cimen  the  outer  three  claws  of  the  right  foot  are  united. 
t  Cox.  Am.  Nat.,  XV.  1881.  p.  1003. 
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recorded  from  Yuma,  Solado  Valley,  Leach  Point  Val- 
ley, Mountains  near  Fort  Mojave,  between  Daggett  and 
Pilot  Knob,  California;  from  Pahrump  Valley  and  the 
Bend  of  the  Colorado  River,  Nevada;  and  from  Tucson, 
Arizona.*  It  occurs  also  at  Needles  and  at  Cratier  Sum- 
mit, California. 

Habits, — Almost  nothing  is  known  of  the  habits  of 
this  turtle  if  we  except  the  following  note  by  Mr.  E,  T. 
Cox:* 

''This  fellow  is  found  on  the  basaltic  mountains  in 
the  most  arid  parts  of  this  dry  country.  He  is  a  vege- 
tarian, feeding,  as  I  am  told,  on  cacti.  His  flesh  is 
highly  esteemed  as  food  by  the  Indians  and  Mexicans. 
You  will  perceive  that  his  mandibles  are  notched  or 
toothed.  His  legs  are  covered  with  bony  scales,  and  his 
front  toe  nails  are  made  long  and  strong  for  digging 
amongst  the  rocks,  while  the  hind  feet  are  round  like 
an  elephant's. 

''  When  molested  he  draws  in  his  head  and  closes  the 
aperture  with  his  legs  by  bringing  the  knees  together  in 
front  of  the  head;  the  hind  legs  are  also  drawn  in  until 
the  posterior  spaces  are  closed  by  the  feet,  and  in  this 
way  all  vulnerable  points  are  protected  by  impenetrable 
armor.  In  preparing  the  specimen,  I  found  on  each 
side,  between  the  flesh  and  carapax,  a  large  membra- 
nous sack  filled  with  clear  water;  I  judged  that  about  a 
pint  run  out,  though  the  animal  had  been  some  days  in 
captivity  and  without  water  before  coming  into  my  pos- 
session. Here  then  is  the  secret  of  his  living  in  such  a 
dry  region;  he  carries  his  supply  of  water  in  two  tanks. 
The  thirsty  traveler,  falling  in  with  one  of  these  tor- 
toises and  aware  of  this  fact,  need  have  no  fear  of  dying 
for  immediate  want  of  water." 

•Cox,  I.e. 
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Order  II.    SQUAMATA. 

The  order  Squamata  contains  the  lizards  and  the 
snakes,  which  are  regarded  as  constituting  two  sub- 
orders— Sauri  and  Serpentes.  These  suborders  are  very 
closely  allied,  and  for  convenience  are  treated  together 
in  the  following 

SYNOPSIS  OF  FAMILIES. 

n. — Limbs  well  developed,  peutadactyle. 

b. — Eye  with  movable  lids. 

c. — Pupil    elliptical,    vertical;  skin   of   top  of    head  soft,  free    from 

ska  11,    and    covered    with    minute    granules   which    are    not 

appreciably  larger  than  those  on  the  back. 

EublepharidcB. — ^p.  39. 

C-. — Pupil   round;  top  of   head  with  plates  or  scales,  not  movable. 

d. — A  series  of  femoral  pores. 

e. — Lateral  scales   not  abruptly  smaller  than   ventrals;    ventrals 

in  numerous  series;  tongue  not  deeply  divided  at  tip. 

I^anidn.— p.  42. 

e*. — Lateral    scales  granular  like  dorsals,  abruptly  smaller  than 

ventrals;    ventrals   in   eight   longitudinal   series;    tongue 

ending  in  two  long  slender  points. 

Teiid».— p.  132. 
d*. — No  femoral  pores. 

f. — Ijateral   scales  very  much  smaller  than  dorsals  and  ventrals, 
UHually  hidden  by  a  lateral  fold;  dorsal  scales  keeled. 

An^uidae. — p.  101. 
VK — Lateral  scales  not  much  smaller  than  dorsals  and  ventrals; 
no  lateral  fold;  scales  smooth, 
g. — Scales  on  body  flat,  thin,  and  imbricate. 

Scincidae.— p.  143. 
g'^ — Scales  on   body  wart-like   tubercles,  usually    bony,   sepa- 
rated by  narrow  granular  spaces. 

Helodermatidae.— p.  120. 

1)2.— Eye  without  lids;  pupil  elliptical Xantusiidae. — p.  122. 

a*. — Limbs  absent  (or  rudimentary  in  Boidft). 
h. — Ventral  scales  less  than  twice  as  broad  as  dorsals, 
i. — Plates   on  top  of    head  much  larger   than  those  on  body;    anus 
bordered  in  front  by  several  scales;  no  spine  at  end  of   tail. 

Anniellidse.— p.  115. 
i^. — Plates   on  top  of   head  not    larger   than   those   on    body;     anus 
bordered  in  front  by  a  single  plate;    a  small  spine  at   end  of 
tail Leptotyphlopidse.— p.  150. 


REPTILES    OF    THE    PACIFIC    COAST.  39 

b'* — Ventral  plates  more  than  twioe  as  broad  as  dorsal  scales. 
j. — No  rattle  at  end  of  tail;  no  pit  between  nostril  and  eye. 

k. — A  small  spar  at  each  side  of  the  anus;  tail  short  and  trancate, 
or  top  of  head  with  small  scales;  pupil  vertical. 

BoidcB.— p.  152. 
k'. — ^No  spar  at  side  of  anas;  tail  tapering;  top  of  head  with  large 
plates;  pupil  round  or  elliptical. 

No  enlarged  fangs  at  front  of  mouth;  coloration,  if  in  rings, 
not  red  separated  from  black  by  white  (yellow). 

Colubridae.— p.  157. 
j*. — A  horny  rattle  at  end  of  tail;  a  pit  between  nostril  and  eye;  a  pair 
of  large  erectile  fangs Crotalidae. — p.  214. 

Suborder  L     SAURI — Lizards. 

Family  II.     EUBLEPHARIDiE. 

The  members  of  this  family  are  most  closely  related 
to  the  Oeckonidce  or  true  geckos  from  which  they  are  dis- 
tinguished by  the  procoelian  vertebrae  and  united  parie- 
tal bones.  The  clavicle  is  dilated  and  loop-shaped 
proximally.  The  limbs  are  slender  and  the  claws  wholly 
or  partially  retractile  into  a  sheath  composed  of  two 
lateral  plates  whose  superior  edges  are  covered  by  a  third. 
The  eyes  are  rather  large,  with  movable  lids,  and  verti- 
cally elongate  pupil. 

Genus  4.     COLEONYZ. 

Coleonyx,  Grat,  Ann.  &  Mag.  Nat.  Hist.,  XVI,  1845,  p.  162  (type 
elegans);  "  Brachydaclylus,  Pbtkrs,  Mon.  Berl.  Ac,  1863,  p. 
41  *'  (type  mitratoiB). 

In  this  genus  the  lower  surface  of  each  digit  is  pro- 
vided with  a  series  of  small  transverse  plates.  There 
are  no  enlarged  chin  shields  behind  the  symphyseal 
plate.  The  skin  is  very  soft,  finely  granular,  and  not 
attached  to  the  bones  of  the  skull.  A  small  ear-opening 
is  present.     Males  have  a  few  preanal  pores. 
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4. — Coleonyx  variegatus  (Baird).     Banded  Gecko. 

Stenod(MiiyluB  variegatua,  Baird,  Proo.  Aoad.  Nat.  Soi.  Phila.,  1858, 
p.  254  (type  looality  Ck>lorado  Desert);  cmd  Hex.  Boand  Sarr. 
Bept.,  II,  pi.  XXIII,  figs.  9-27. 

Eublepharis /<Mciatu»t  Boulbnobr,  Cat.  Liz.  Brit.  Mas.,  1885,  I,  p. 
234  (type  looality  Ventanas,  Mexico). 

Description. — Snout  narrow  but  rounded  and  a  little 
longer  than  distance  between  orbit  and  ear-opening. 
Head  and  upper  surfaces  of  body  covered  with  minute 
granules  slightly  larger  on  snout  than  elsewhere.  Ros- 
tral plate  somewhat  broader  than  high,  and  presenting 
five  edges.  Behind  it  the  slender  prenasals,  meeting  on 
the  median  line.  A  small  supranasal  plate.  Symphy- 
seal  large,  longer  than  wide.  Six  to  eight  upper  and 
as  many  lower  labials,  decreasing  in  size  posteriorly. 
Eyelids  bearing  a  fringe  of  pointed  scales.  Ear-opening 
small,  oval,  and  oblique.  Feet,  belly,  and  tail  covered 
with  small,  smooth,  imbricate  scales.  Digits  short. 
Tail  conical,  about  as  long  as  head  and  body.  A  small 
spur  on  each  side  of  tail  near  its  base.  Males  with  a 
short  series  of  six  to  eight  preanal  pores. 


The  back  is  crossed  by  about  five  broad  bands  of  dull 
brown  between  which  are  narrower  wavy  bands  of  white. 
A  white  horseshoe-shaped  line  on  the  neck  passes  just 
above  the  ears  and  ends  near  the  eyes.  The  head  is 
brown,  or  whitish  with  irregular  brown  spots.  A  dark 
brown  band  runs  from  the  eye  to  the  nostril.     The  la- 
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bials  are  spotted  with  brown  and  white.  The  tail  is 
cross-barred  with  the  colors  of  the  back,  but  the  white 
areas  are  often  partly  occupied  by  brown  spots.  One 
specimen  has  the  brown  bands  of  the  back  narrower 
than  the  white  ones.     The  lower  surfaces  are  white. 

A  living  specimen  of  Coleonyx  variegatua  is  colored  as 
follows:  Across  the  back  are  five  wide  bands  of  dark 
walnut  brown,  palest  centrally,  and  separated  from  one 
another  by  dull  Naples  yellow  bands  of  about  half  their 
width.  The  tail  is  similarly  cross-banded.  The  upper 
surfaces  of  the  head  and  limbs  are  fawn  color,  the  limbs 
being  faintly  and  the  head  strongly  marked  with  small 
irregular  spots  of  walnut  brown.  The  edges  of  the  eye- 
lids are  white.  A  white  line  runs  back  from  the  eye  to 
the  top  of  the  neck,  where  it  meets  or  almost  meets  its 
fellow  of  the  opposite  s^de.  A  walnut  line,  bordered 
above  and  below  with  white,  connects  the  eye  and  nos- 
tril. The  tongue  is  rich  pink  with  a  bright  red  tip. 
The  lower  surfaces  are  white.  The  eye  is  pale  grayish 
yellow  with  a  network  of  fine  black  lines. 

Length  to  anus 32  57  61  S6 

Snout  to  orbit 3  5  5  6 

Snont  to  ear 8  13  13  14 

Orbit  to  ear 3  6  6  6 

Pore  limb 12  19  22  23 

Hind  limb 16  27  28  28 

Base  of  fifth  to  end  of  fonrth  toe 4  6  7  8 

Distrihuiion. —  The  Banded  Gecko  probably  ranges 
over  the  greater  part  of  the  Mojave  and  Colorado  Des- 
erts of  southeastern  California.  In  the  north,  it  has 
been  taken  in  Owen's  and  Death  Valleys  in  Inyo  Coun- 
ty; in  the  west,  at  Mojave  in  Kern  County  and  San  Ja- 
cinto in  Riverside  County;  and  in  the  southeast,  at  Fort 
Yuma  in  San  Diego  County.  Thence  its  range  extends 
east  to  Tucson,  Arizona,  and  south  into  Mexico. 
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Habits. — Very  little  is  knowu  of  the  habits  of  this 
lizard.  An  individual  kept  in  confinement  for  more 
than  a  year  spent  most  of  his  time  in  a  hole  provided  in 
the  ground  of  his  cage.  His  food  during  this  period 
consisted  entirely  of  houseflies.  His  usual  time  of  feed- 
ing was  after  dark,  but  not  infrequently  he  would  snap 
up  a  fly  which  chanced  to  stray  into  the  mouth  of  his 
burrow  during  the  day,  and  sometimes  would  come  forth 
in  search  of  prey  while  the  sun  was  shining  brightly  on 
his  den.  When  stalking  flies,  his  movements  were  so 
slow  as  almost  to  be  imperceptible  until  he  was  within 
range  and  could  seize  the  coveted  morsel  with  one  in- 
stantaneous snap.  If  blown  upon,  he  would  raise  him- 
self and  stand  with  legs  straight  and  rigid.  When  first 
sent  to  me,  this  lizard  had  the  skin  of  the  occiput  raised 
into  a  large  hood,  but  whether  this  was  a  nuptial  orna- 
ment or  due  to  some  accident  I  cannot  tell. 

Family  III.      IGUANIDiE. 

The  members  of  this  family  present,  in  their  strange 
diversity  of  form,  a  series  of  pleurodont  lizards  which 
closely  parallels  in  the  New  World  the  acrodont  Agamida^ 
of  the  Old.  The  Iguanidoe  are  diurnal  lizards  having 
eyes  with  round  pupils  and  well  developed  lids.  The 
tongue  is  short,  thick,  and  but  slightly  notched  anteri- 
orly. Femoral  pores  are  present  in  North  American 
species.  The  clavicle  is  not  dilated,  except  in  the  Cen- 
tral American  Basiliscino.,  Some  species  of  ScelojHyrus 
and  Phrynosoiiia  are  said  to  be  ovoviviparous.  Califor- 
nian  Iguanians  may  be  distinguished  by  the  following 
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SYNOPSIS  OF  GENERA. 

a. — A  low  dorsal  crest  composed  of  one  longitudinal  series  of  enlarged 

scales DipsosauruB. — p.  43. 

a*. — No  dorsal  crest. 

b.— Head  without  spines. 

c. — One  or  more  well  developed  transyerse  gnlar  folds, 
d. — Toes  fringed  laterally  with  prominent  movable  spines. 

XJma.— p.  46. 

d*. — Toes  without  spines. 

e. — SupralabiaU  strongly  imbricate;    symphyseal  plate  smaller 
than  largest  infralabial. 

f .— An  ear-openiug CallisauruB.— p.  47. 

f .— No  ear-opening Holbrookia.— p.  51. 

e'^ — Supralabials  not  imbricate;  symphyseal  plate  not  smaller  than 
largest  infralabial. 

g. — No  large    interparietal  plate;    caudal  scales   small,    not 
strongly  keeled  nor  sharply  pointed, 
h. — Ear  without  strong  denticulation  and   neck  without 
spiuose  tubercles;  superciliaries   imbricate;  tail  long 

and  tapering Crotaphytus.— p.  53. 

h^. — Ear  with  strong  denticulation  and  neck  with  numer- 
ous spinose  tubercles  on  lateral  folds;  superciliaries 
not  imbricate;  tail  scarcely  longer  than  distance  from 

snout  to  vent SauromaluB. — p.  60. 

g^. — A  very  large  interparietal  plate;    caudal  scales    large, 
strongly  keeled,  and  sharply  pointed. 

XJta.— p.  63. 

c*. — No  complete  transverse  gular  fold Sceloporus. — p.  73. 

b'. — Head  with  large  spines  posteriorly PhrTnosoma. — p.  89. 

Genus  5.     DIPSOSAURUS. 

Dlpsosaurua,  Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1854,  p.  92  (type 
dorsalifl). 

The  scales  of  the  median  dorsal  row  are  slightly  en- 
larged, forming  a  small  crest.  The  head  is  covered 
with  small  convex  subgranular  plates.  The  dorsal  and 
caudal  scales  are  small.  There  is  one  strong  transverse 
gular  fold.  Femoral  pores  are  numerous.  Males  do 
not  have  enlarged  postanal  plates.  Digits  each  have  a 
series  of  keeled  plates  below. 
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5.     Dipsosaurus  dorsalis  (  Baird  &  Girard  ).     Crested 
Lizard. 

CrotaphytHB  doracUis,  Baird  &  Girard,  Proo.  Acad.  Nat.  8oi.  Phila., 
1852,  p.  126  (type  looality  Desert  of  Colorado,  CaL). 

Dip&o9auru9  dorsalis^  Baird,  U.  S.  Hex.  Bound.  Snrv.,  Ill,  Bept., 
pi.  XXXII,  figs.  7-13. 

Description, — Head  short,  rounded,  and  rather  high. 
Nostril  opening  laterally  in  a  single  rounded  plate  which 
is  separated  from  the  large  rostral  by  one  or  two  rows  of 
granules.  Supraocular  regions  separated  from  each 
other  by  two  or  three  series  of  small  convex  plates  and 
covered  with  very  small  plates  and  granules.  A  large 
subocular,  followed  and  preceded  by  several  smaller 
ones.  A  series  of  long,  strongly  imbricate  supercilia- 
ries.     Labials  small,  about  equal  in  size,  and  from  eight 


to  eleven  in  number  in  each  series.  Symphyseal  plate 
nearly  triangular  and  forming  the  base  of  a  V-shaped 
series  of  slightly  enlarged  plates.  Gulars  small,  either 
convex  or  flattened.  Eyelids  very  slightly  fringed. 
Ear-opening  very  large,  almost  vertical,  and  with  a 
very  weak  anterior  denticulation.  Dorsal  crest  com- 
posed of  slightly  enlarged,  strongly  keeled  scales. 
Other  dorsals  small,  keele'd,  juxtaposed,  and  in  series 
which  converge  toward  the  dorsal  line  posteriorly. 
Ventrals  larger  than  dorsals  and  caudals,  smooth  and 
imbricate.  Sides  covered  with  small  granular  scales. 
Tail  long,  tapering,  slightly  crested,  and  with  whorls  of 
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obliquely  keeled  scales.  Limbs  rather  long,  covered 
with  keeled  scales  and  granules.  Femoral  pores  vary- 
ing from  sixteen  to  twenty-five  in  number. 

The  general  color  is  grayish  brown  above,  variously 
barred  and  reticulated  with  dark  brown  and  slate,  and 
spotted  or  blotched  with  light  gray  or  white.  These 
markings  are  often  less  distinct  near  the  vertebral  line 
than  laterally.  The  upper  surface  of  the  head  is  gray- 
ish, brownish,  or  yellowish,  more  or  less  clouded  with 
slate,  darkest  on  the  supraocular  regions.  The  tail  is 
whitish,  yellowish,  grayish,  or  brownish,  marked  with 
rings  of  brown  or  slate.  The  lower  surfaces  are  white, 
marked  on  the  chin  and  gular  region  with  longitudinal 
or  oblique  lines  of  brown  or  bluish  gray. 

The  following  color  description  was  taken  from  a 
fresh  male  shot  at  Yuma,  Arizona,  October  1,  1894: 
The  head  is  creamy,  tinged  on  the  sides  with  vinaceous 
and  on  the  supraocular  regions  with  black;  below,  white 
with  indistinct  gray  markings.  The  back  is  cream  with 
numerous  transverse  gray  bars  and  more  or  less  broken 
longitudinal  lines  of  dull  Chinese  orange.  These  lines 
become  spots  on  the  sides.  The  tail  is  half-ringed  with 
more  or  less  connected  spots  of  the  same  orange  color. 
The  belly  is  white  with  a  large  patch  of  reddish  orange 
on  each  side. 

Length  to  anus 47  73  94  106  126  133 

Length  of  tail 91  151  172  190  232  255 

Snout  to  orbit 4  5  6  7  8  9 

Snout  to  ear 10  15  18  19  21  23 

Orbit  to  ear 3  4  5  6  6  7 

Pore  limb 20  29  38  40  43  54 

Hind  limb 37  55  68  77  81  95 

Base  of  fifth  to  end  of  fourth  toe. .  17  24  29  32  34  39 

Distribution. — In  California,  the  Crested  Lizard  ranges 
over  the  lower  levels  of  the  Colorado  and  Mojave  Des- 
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erts,  pushing  its  way  north  to  Owen's,  Panamint,  Deat 
and  Amargosa  Valleys.  West  of  the  desert  region  it  h; 
not  been  found  and  doubtless  does  not  occur.  It 
quite  common  at  Yuma.  In  Nevada,  it  has  been  tak< 
on  the  Amargosa  Desert  and  at  Callville  on  the  Gre 
Bend  of  the  Colorado  River. 

Habits. — At  Yuma,  this  lizard  lives  in  burrows  in  tl 
mounds  of  sand  which  the  winds  heap  up  around  tl 
cactus  bunches;  the  spines  of  the  cactus  serving  to  pi 
tect  them  from  the  quick  swoops  of  hungry  hawks  ai 
the  digging  of  larger  enemies.  Dr.  C.  Hart  Merria 
says:*  **It  is  a  strict  vegetarian,  feeding  on  buds  ai 
flowers,  which  it  devours  in  large  quantities.  No  i 
sects  were  found  in  any  of  the  stomachs  examine 
some  contained  beautiful  bouquets  of  the  yellow  bk 
soms  of  acacia,  the  orange  malvastrum,  the  rich  pur{ 
Dalea,  and  the  mesquite  (Proaopis  julijlora);  others  co 
tained  leaves  only.'* 

Genus  6.     UMA. 

Unuit  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  p.  253  (type  notat 

**A  series  of  elongate  free  scales  on  each  side  of  t 
digits,  and  on  the  external  side  of  the  sole."  *'Efi 
distinct.  A  very  long  infraorbital  plate.  Palate  wit 
out  teeth.  Outer  face  of  upper  labials  plane  and  broa 
ly  vertical;  the  labials  themselves  much  imbricate 
and  very  oblique.  Scales  of  body  above  equal,  mu 
smaller  than  ventral  ones.  Interorbital  space  with  t^ 
series  of  plates.    Claws  very  long,  slender  and  straight 

SYNOPSIS   OF  SPECIES. 

a. — Nine  rows  of  loreal  plates;  black  spots  on  side  of  belly. 

17.  notata.— p.  47. 
a*. — Five  or  six  rows  of  loreal  plates;  no  black  spots  on  side  of  belly. 

TJ.  inomata.— p.  4 

*  N.  A.  Fauna  No.  7,  1893,  p.  ir>5. 
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6. — ^Uma  notata  Baird.     Sand  Lizard. 

Uma  noiata^  Baird,  Proc.  Aoad.  Nat.  Sci.  Phila.,  1858,  p.  253  (type 
locality  Kcjave  IJeeert);  Cops,  Am.  Nat.,  18d5,  p.  939. 

Description. — **  Labial  scales  weakly  keeled;  nine  lo- 
real  rows;  fourteen  supraorbital  rows;  hind  foot  longer, 
two-fifths  head  and  body;  femoral  pores  nineteen. 
Black  spots  on  side  of  belly  but  no  crescents  on  throat.'^ 
'*  Head  about  two-fifths  the  head  and  body.  Above  light 
pea  green,  spotted  with  darker  green.     Beneath  white. ''^ 

Distribution, — Mojave  Desert. 

Habits. — Unknown . 

7. — Uma  inornata  Cope.     Plain  Sand  Lizard. 

Uma  inomata  Cope,  Am.  Nat.  1895,  p.  939  (type  locality  Colorada 
Desert,  San  Dieg^  Co.,  Cal.). 

Description. — **  Labial  scales  strongly  keeled;  five  or 
six  loreal  rows;  ten  or  eleven  supraocular  rows;  hind- 
foot  shorter,  one-third  head  and  body;  femoral  pores 
nineteen.  No  black  i spots  on  belly  or  crescents  on 
throat." 

I  do  not  feel  certain  that  these  two  supposed  species 
are  really  distinct.  The  slight  differential  characters 
which  have  been  pointed  out  are  manifestly  rather  vari- 
able, and  each  name  is  based  upon  a  single  specimen, 
at  least  one  of  which  (U.  notata)  is  young  and  in  a  very 
poor  state  of  preservation. 

Distribution. — **  Colorado  Desert,  San  Diego  County, 
California.*' 

Genus  7.     CALLISAURUS. 

CallUauruB  Blaimv.,  Notiv.  Ann.  Mns.,  IV,  1835,  p.  286  (type 
draconoides);  Megadactylua  Fitzinoes,  Syst.  Kept.,  1843,  p.  59 
(type  draconoides);  Homalotaurus  Hallow.,  Proc.  Ao.  Nat. 
Sci.  Phila.,  1852,  p.  179  (type  ventralis). 

The  lizards  of  this  genus  have  the  body  and  tail  con- 
siderably flattened,  legs  very  long,  and  the  head  rounded 
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when  seen  from  above  but  pointed  in  profile.  The  he 
is  covered  with  irregular  plates,  the  largest  of  which 
the  interparietal.  The  labials  are  produced  laterally  a 
are  strongly  imbricate.  The  ear-opening  is  large.  T 
dorsal  scales  are  very  small  and  nearly  uniform.  Th( 
are  no  fringes  of  movable  scales  on  the  digits.  Lo 
series  of  femoral  pores  are  present.  There  are  two 
more  transverse  gular  folds.  Males  have  enlarged  po 
anal  plates. 

8. — Callisaurus  ventralis  (Hallowell).    Gridiron-tail: 
Lizard. 

Homaloaaurus  ventralis  Hallow.,  Proc.  Acad.  Nat.  Soi.  Phila., 
1852,  p.  179  (type  locality  New  Mexico);  and  Sitgr.  Znni 
Colorado  Kivers,  1853,  p.  117,  pi.  6. 

Description. — Head  rather  short  and  low,  with  w 
developed  canthus  rostralis.  Nostrils  large,  openii 
on  upper  surface  of  snout.  Supraocular  regions  cover 
with  small  plates  and  separated  from  each  other  by  o 


or  two  rows  of  slightly  larger  plates.  Upper  head  plat 
(except  interparietal)  small  and  irregular,  largest  i 
frontal  and  prefrontal  regions,  everywhere  smooth  ai 
flat.  Several  subocular  plates,  middle  one  very  long  ai 
strongly^keeled.   Superciliaries  rather  small,  but  strong 


REPTILES    OF   THE    PACIFIC    COAST.  49 

imbricate.  Eyelids  bearing  a  well  developed  fringe. 
Supralabials  strongly  imbricate  and  produced  laterally 
so  as  to  form  a  series  of  curves  when  seen  from  above. 
Infralabials  small  and  juxtaposed.  Below  them,  several 
series  of  flat  sublabial  plates.  Gulars  granular  and 
smooth,  growing  larger  and  imbricate  on  posterior  fold. 
Back  and  sides  covered  with  small  flattened  granules, 
which  change  gradually  into  much  larger  smooth  ven- 
trals.  A  dermal  fold  usually  extending  along  each  side 
between  limbs.  Tail  of  moderate  length,  much  flattened. 
Its  scales  slightly  imbricate,  and  along  its  edge,  pointed. 
Limbs  very  long  and  slender.  Ear-opening  large,  with- 
out denticulation.  Femoral  pores  varying  from  four- 
teen to  eighteen. 

The  general  color  above  is  grayish,  dotted  and  spotted 
with  white  or  pale  gray,  and  with  indications  of  dark 
dorsal  blotches  which  are  most  distinct  in  females  and 
young.  The  top  of  the  head  is  rich  cream,  clouded  with 
dark  slaty  gray.  The  upper  surfaces  of  the  limbs  and 
tail  are  crossed  by  more  or  less  undulating  bands  of  dark 
brown  or  blackish  slate.  A  dark  line,  bordered  above 
and  below  with  white,  runs  along  the  back  of  the 
thigh.  The  throat  is  white,  more  or  less  clouded  with 
gray.  The  lower  surface  of  the  tail  is  white  with  about 
seven  cross-bars  of  intense  black.  The  belly  is  whitish. 
Males  have  a  large  blue  patch,  marked  with  two  oblique 
wedge-shaped  black  blotches,  on  each  side. 

The  following  color  description  was  taken  from  a  fresh 
male  shot  at  Yuma,  Arizona,  October  1, 1894:  The  top 
of  the  head  is  cream;  the  upper  surface  of  the  fore  limbs 
bright  lemon  yellow;  the  hind  limbs  slightly  tinged  with 
yellow;  neck  and  fore  back  pale  gray  spotted  with  lighter; 
back  like  neck,  but  suffused  with  bright  lemon  yellow, 
which  extends  down  over  the  sides  and  changes  to  orange 
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near  the  large  verdigris  green  blotches  on  the  sides  of 
the  belly.  There  is  a  reddish  orange  area  in  front  of 
each  of  these  green  blotches.  The  throat  is  gray  with 
a  half-concealed  vermilion  spot. 

Length  to  anus 44  72  74  82  86        88 

LenRthoftail 69  102  98  107  117 

Snout  to  back  of  interparietal 9  13  13  14  15         15 

Snout  to  ear 10  15  14  16  16        16 

Width  of  head 9  13  13  14  14         14 

Pore  limb 24  42  41  45  49        46 

Hind  limb 41  70  65  76  79 

Base  of  fifth  to  end  of  fourth  toe. . .  17  31  30  33  35 

Distribution. — The  range  of  the  Gridiron-tailed  Lizard 
in  California  is,  in  general,  the  whole  southeastern  part 
of  the  state  comprised  in  the  Mojave  and  Colorado  Des- 
erts. In  the  north,  it  extends  to  Owen's,  Saline,  and 
Death  Valleys,  in  Inyo  County;  in  the  west,  to  the  lower 
parts  of  Antelope  Valley  in  Los  Angeles  County,  and 
the  top  of  San  Gorgonio  Pass  near  Banning,  Riverside 
County.  The  species  has  been  found  also  at  Fish 
Springs  and  in  a  little  *  island '  of  the  desert  at  Oak 
Grove,  San  Diego  County,  and  is  very  abundant  along 
the  Colorado  River.  **  Southern  and  western  Nevada 
as  far  north  as  Pyramid  Lake ''  are  also  occupied  by  it. 

Habits. — The  Gridiron-tailed  Lizard  "inhabits  the 
open  deserts  and  runs  with  great  swiftness  over  the  sand 
and  gravel  beds,  carrying  its  tail  curled  over  its  back  as 
if  afraid  to  let  it  touch  the  hot  surface  of  the  earth.  It 
starts  off  at  full  speed  as  if  fired  from  a  cannon,  and 
stops  with  equal  suddenness,  thus  escaping  or  eluding 
its  enemies,  the  coyotes,  hawks,  and  larger  lizards. 
When  running  it  moves  so  swiftly  that  the  eye  has  diflS- 
culty  in  following,  and  when  at  rest  its  colors  harmonize 
so  well  with    those  of  the  desert  that  it  can  hardly  be 
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seen.     This  species   feeds  on  insects  and  the  blossoms 
and  leaves  of  plants  in  about  equal  proportion."* 

Genus  8.     HOLBROOEIA. 

Hotbrookiaj  Gibard,  Proo.  Am.  Ausoc.  Adv.  Sci.,  IV,  1851,  p.  200 
(type  xnaculata);  Cophosaurus,  Troschel,  Arch.  f.  Nat.,  1850 
(1852),  p.  389  (type  texanus). 

This  genus  contains  a  dumber  of  lizards  similar  to 
Calliaaurua  but  with  the  ears  hidden  under  the  skin. 
The  head,  rounded  when  seen  from  above  but  pointed 
in  profile,  is  covered  with  irregular  plates,  the  largest 
of  which  is  the  interparietal.  The  labials  are  produced 
laterally  and  are  strongly  imbricate.  There  is  no  ear- 
opening.  The  dorsal  scales  are  very  small  and  nearly 
uniform.  There  are  no  fringes  of  movable  spines  on 
the  digits.  Long  series  of  femoral  pores  are  present,  as 
are  one  strong  and  one  or  more  weak  gular  folds.  Males 
have  enlarged  postanal  plates. 

9.— Holbrookia  maculata  approximans  (Baird).     West- 
ern Earless  Lizard. 

Holbrookia  approximans,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  p. 

253  (type  locality  Lower  Rio  Grande). 
Holbrookia  maculata  maculata,  Yabrow,  Bull.   U.  S.  Nat.  Mus., 

No.  24,  1882,  p,  49. 
Holbrookia  maculata  vat.  flavilenta,  Cope,  Proo.  Ac.  Nat.  Sci.  Phila., 

1883,  p.  10  (type  locality  Lake  VaUey,  New  Mexico);  Stejn- 

EGES,  N.  A.  Fauna,  No.  3,  p.  109. 

Description. — ^Head  rather  short  and  low.  Nostrils 
large,  opening  on  upper  surface  of  snout.  Supraocular 
regions  covered  with  small  plates  or  granules  and  sepa- 
rated from  each  other  by  one  or  two  rows  of  slightly 
larger  plates.  Upper  head-plates,  except  interparietal, 
small  and  irregular,  largest  on  frontal  and  prefrontal 
regions,  everywhere   smooth  and   rather  flat.     Several 

«  Merriam,  N.  A.  Fauna,  No.  7, 1893,  pp.  171, 172. 
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subocular  plates,  middle  one  very  long  and  strongly 
keeled.  Superciliaries  rather  small,  but  strongly  imbri- 
cate. Eyelids  with  well  developed  fringe.  Supralabials 
strongly  imbricate  and  produced  laterally  so  as  to  give 
snout  a  rounded  outline  when  seen  from  above.  Infra- 
labials  small  and  juxtaposed.  Several  series  of  flat  sub- 
labials.  Gulars  granular  and  smooth,  growing  larger 
and  imbricate  on  posterior  fold.  Back  and  sides  cov- 
ered with  scales  or  granules,  largest  near  middle  of 
back  and  changing  gradually  to  larger  smooth  ventrals. 
A  dermal  fold  usually  present  along  each  side  between 
limbs.  Tail  of  moderate  length,  flattened  near  the 
body.  Its  scales  feebly  keeled  and  slightly  imbricate. 
Limbs  rather  long,  not  very  slender,  eight  to  thirteen 
femoral  pores. 

The  color  above  is  gray,  yellow,  or  brown,  with  two 
or  four  series  of  dark  undulate  blotches  and  numerous 
light  spots.  The  blotches  are  often  more  or  less  obso- 
lete and  are  most  distinct  in  females  and  young.  The 
top  of  the  head  is  colored  like  the  back,  but  without 
definite  markings.  The  limbs  may  be  unicolor  or 
crossed  by  dark  bars.  The  throat  is  white  or  yellow, 
sometimes  marbled  with  dusky.  The  belly  is  white  or 
yellow  with  two  or  three  black  bars  on  the  sides  usually 
surrounded  with  blue.  The  tail  is  grayish  or  brownish 
above,  white  or  yellow  below. 

Length  toanus 52  53  56  58  64  67 

Length  of  tail 40  58  66  65  56  60 

Snout  to  back  of  interparietal 9  9  10  10  11  11 

Width  of  head 9  9  9  10  11  11 

Fore  limb 21  26  29  28  26  30 

Hind  limb 33  42  44  43  40  45 

Base  of  fifth  to  end  of  fourth  toe 12  17  17  17  14  17 

Distribution. — This  Holbrookia  is  very  common  in 
Arizona  and  has  been  taken  at  Dome  Canon,  Nevada. 
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Yarrow  has  recorded  a  Holbrookia  as  having  been  col- 
lected at  Fort  Tejon,  California,  but  there  is  not  the 
slightest  probability  that  this  is  correct. 

Genus  9.     CROTAPHYTUS. 

Crotaphytus,  Holbrook,  N.  A.  Herpetology,  II,   1842,  p.  79  (type 
collaris). 

The  head  and  body  are  somewhat  depressed,  and  much 
shorter  than  the  tapering  tail.  All  of  the  head-plates 
are  small.  The  labials  are  not  imbricate.  The  ear- 
opening  is  large,  without  strong  denticulation.  The 
dorsal  scales  are  small  and  nearly  uniform.  Long  series 
of  femoral  pores  and  one  or  more  tranverse  gular  folds 
are  present.  There  are  no  spinose  tubercles  on  the 
neck.  The  superciliaries  are  imbricate.  Males  have 
enlarged  postanal  plates. 

SYNOPSIS  OF  SPECIES. 

».— Two  black  bars  across  the  shoulders C.  baileyi. — p.  53. 

a^— No  black  bars  across  shoulders, 
b. — Greatest  width  of  head  less  than  distance  between  nostril  and  ear- 
opening  C.  wifllizenii. — p.  56. 

b'. —Greatest  width  of  head  equal  to  or  greater  than  distance  between 
nostril  and  ear-opening  C.  siluB. — p.  59. 

10. — Crotaphytus  baileyi  Stejneger.    Bailey's  Lizard. 

Crotaphytun  baiUyi,  Stejn.,  N.  A.  Fauna,  No.  3,  1890,  p.  103,  pi. 
XII,  fig.  1  (type  locality  Painted  Desert,  Little  Colorado 
River,  Arizona);  and  1.  c,  No.  7,  1893,  p.  185. 

Description, — Head  large,  depressed,  and  very  distinct 
from  the  neck  on  account  of  swollen  temples.  Its 
plates  all  small,  but  largest  and  somewhat  convex  on 
snout.  Two  longitudinal  rows  of  shields  separating 
supraocular  regions.  Nostrils  large  and  opening  later- 
ally, each  in  a  round  plate  nearer  to  end  of  snout  than 
to  orbit.  Superciliaries  small  but  imbricate.  Supra- 
labials  rather  prominent  and  of  nearly  equal  size.     A 
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large  aubocular  plate.  Ear-opening  large,  oblique,  with 
very  sliglit  anterior  denticulatioii.  Supraoculars,  tem- 
porals, and  gulars  subgranular.  Lower  labials  a  little 
larger  than  upper,  bordered  below  by  several  series  of 
plates  larger  than  gulars.  Symphyseal  plate  large,  fol- 
lowed by  a  pair  of  large  shields.  One  or  two  gular  folds, 
continued  on  sides  of  neck.  Back  and  sides  covered 
with  small  granules,  which  pass  gradually  into  larger, 
smooth,  flat  scales  on  belly.  Sides  irregularly  plicate. 
Tail  tapering,  nearly  twice  as  long  as  head  and  body, 
and  furnished  with  whorls  of  small,  smooth  plates. 
Femoral  pores  varying  in  number  from  sixteen  to  twenty- 
two  in  each  series.    Males  with  enlarged  postanal  plates. 


The  general  color  is  greenish,  bluish,  olive,  grayish, 
or  pale  brown,  variously  dotted,  blotched,  reticulated, 
and  cross-lined  with  pale  gray  or  white.  Two  parallel 
oblique  bands  of  intense  black  or  very  dark  brown  cross 
the  shoulders,  but  often  do  not  meet  on  the  nape.  The 
tail  sometimes  bears  large  brown  spots.  The  head  ia 
irregularly  spotted  and  reticulated  laterally  and  inferior- 
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ly.  The  throat  and  belly  are  white,  more  or  less  suffused 
with  blue;  the  latter  sometimes  with  large  brown  lateral 
blotches. 

Dr.  Stejneger  has  given*  the  following  description  of 
the  fresh  colors  of  a  young  individual  obtained  near  the 
Little  Colorado  River,  Arizona: — 

"Head  above  pale  sepia,  inclining  to  day  color;  an- 
terior portion  of  upper  neck  in  front  of  the  first  black 
collar  pale  blue,  with  several  longitudinal  marks  of 
'coral  red;'  space  between  the  two  black  collars  pale 
'  oil  green/  with  a  narrow  transverse  collar  of  coral  red; 
ground  color  of  back  dull  oil  green,  fading  posteriorly 
on  hind  legs  and  tail  to  a  grayish  '  pea  green,'  the  back 
densely  covered  with  rather  large  dark  grayish  olive 
blotches,  which  only  allow  the  ground  color  to  show 
through  as  a  fine  reticulation;  the  second  black  collar 
bordered  posteriorly  with  a  wide  line  of  '  lemon  yellow,' 
the  back  being  crossed  by  five  similar  lines,  fading  pos- 
teriorly and  more  or  less  alternating  on  the  lateral  halves 
of  the  body;  tail  with  transverse  bars  of  dark  grayish 
brown;  fore  legs  above  *  apple  green,'  nearly  yellow  on 
hand  and  faintly  barred  with  the  latter  color;  under 
surface  pale  greenish-white,  palms  slightly  pinkish,  tail 
nearly  white.  Tongue  deep  pink;  pharynx  blackish 
carmine;  palate  ultramarine  blue.  Iris  brassy  greenish- 
yellow." 

Length  to  anus 60  82  90  99  100  106 

Length  of  tail Ill  173  176  242  210  229 

Snout  to  orbit 5  8  9  9  10  12 

Snout  to  ear 16  23  25  30  29  32 

Width  of  head 14  20  23  26  25  26 

Pore  limb 27  39  42  60  48  65 

Hind  limb 64  82  82  98  90  103 

Base  of  fifth  to  end  of  fourth  toe 20  29  29  33  31  37 

•N.  A.  Fauna,  No.  3, 1800.  p.  103. 
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Distribution. — This  also  is  a  lizard  of  the  desert,  but 
seems  not  to  live  upon  its  lower  levels,  preferring  the 
more  mountainous  portions  between  the  altitudes  of 
about  4,500  and  6,500  feet.  In  suitable  localities  it  is 
quite  abundant  in  Inyo,  Kern,  and  San  Bernardino 
Counties,  and  doubtless  occurs  also  in  the  eastern  parts 
of  Riverside  and  San  Diego  Counties,  California.  It 
has  been  recorded  from  Idaho  (mouth  of  Bruneau  River) 
and  is  common  in  western  Utah  and  in  most  parts  of 
Nevada  (Oasis  Valley,  Juniper  Mts.,  Desert  Mts.,  North 
Kingston  Mts.,  Reno  to  Pyramid  Lake,  Dome  Caiion, 
etc.). 

II. — Crotaphytus  wislizenii  Baird  &  Girard.     Leopard 
Lizard. 

Crotaphytus  Wislizenii,  B.  &  G.,  Proc.  Acad.  Nat.  Soi.  Phila.,  VI, 
1852,  p.  69  (type  locality  Santa  Fe,  New  Mexico);  and  Staus- 
bnry's  Exped.  Qt.  Salt  Lake,  1853,  p.  340,  pi.  UI;  Baird,  Mex. 
Bound.  Surv.,  1859,  pi.  XXXI. 

Crotaphytus  Oambelii,  Baird  &  Girard,  Proc.  Ac.  Nat.  Sci.  Phila., 
VI,  1852,  p.  126  (type  locality  California). 

Description. — Head  large,  depressed,  not  so  distinct 
from  neck  as  in  C.  bailey i.  Its  plates  all  small  but 
largest  and  somewhat  convex  on  snout.  Three  to  five 
longitudinal  rows  of  shields  separating  supraocular 
regions.  Nostril  large  and  opening  laterally  in  around 
plate  much  nearer  to  end  of  snout  than  to  orbit.  Super- 
ciliaries  small  but  imbricate.  Rostral  plate  wide  but 
very  low.  Supralabials  of  nearly  equal  size.  A  long 
subocular  plate.  Ear-opening  large,  oblique,  wuth  very 
slight  anterior  denticulation.  Supraoculars  and  tem- 
porals granular,  as  also  gulars.  Lower  labials  slightly 
larger  than  upper,  and  bordered  below  by  several  series 
of  small  plates,  larger  than  gulars.  Symphyseal  plate 
very  large,  but  shields  behind  it  not  so  large  as  in 
C.  baileyi.     From  one  to   three  transverse  gular  folds 
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only  one  well  developed.  Back  and  sides  covered  with 
small  granules,  largest  centrally  and  passing  gradually 
into  the  larger  scales  on  the  belly.  Latter  imbricate 
and  sometimes  keeled.  Irregular  dermal  folds  usually 
present  on  sides.  Tail  conical,  a  little  more  than  twice 
length  of  head  and  body,  and  covered  with  whorls  of 
small  scales.  Femoral  pores  varying  in  number  from 
about  seventeen  to  twenty-three.  Males  with  enlarged 
postanal  plates. 


■  -^^^-^  ^' 


In  young  specimens  the  head  is  dark  brown  above, 
with  cream-colored  lines  surrounding  the  orbits  and 
supraocular  regions  and  running  up  the  median  line  of 
the  snout  from  the  rostral  plate.  The  back  is  grayish 
brown  with  white  or  cream-colored  cross-lines,  which 
may  either  meet  or  alternate,  on  the  median  line,  with 
those  of  the  opposite  side.  Between  each  pair  of  these 
cross-lines  is  a  round  spot  of  dark  reddish  brown.  The 
tail  is  marked  like  the  back,  but  not  so  regularly.  The 
limbs  are  brown  with  irregular  spots  and  lines  of  white. 
The  lower  surfaces  are  yellowish  white,  marked  on  the 
throat  with  longitudinal  lines  of  dark  brown.  As  the 
animals  become  larger  the  brown  dorsal  spots  become 
smaller  and  more  numerous,  so  that  there  are  several 
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between  each  pair  of  light  cross-lines.  The  whole 
coloration  becomes  paler,  as  if  faded,  and  the  pattern 
less  distinct.  Usually  the  light  cross-lines  fade  first, 
leaving  the  spots  fairly  distinct,  but  the  reverse  order  of 
disappearance  may  occur.  In  some  very  old  specimens 
the  cross-lines  have  entirely  vanished  and  the  brown 
spots  have  become  very  minute.  There  is  also  a  good 
deal  of  purely  individual  color  variation. 

During  the  breeding  season  some  females  have  the 
under  surfaces  and  sides  of  the  tail  and  body  suffused 
with  deep  salmon  or  salmon-red.  This  color  disappears 
in  alcohol. 

Length  to  anus 47  69  87  89  107  119 

Length  of  tail 77  160  175  204  225 

Snout  to  orbit 4  6  8  8  10  12 

Nostril  to  ear 10  14  18  18  21  25 

Width  of  head 9  12  16  16  19  22 

Fore  limb 19  28  34  34  43  46 

Hind  limb 32  54  69  74  80  87 

Base  of  fifth  to  end  of  fourth  toe 13  21  27  30  30  33 

Distribution. — The  Leopard  Lizard  occupies  almost 
the  entire  desert  region  of  eastern  California,  ranging 
from  San  Diego  County  across  the  Colorado  and  Mojave 
Deserts  to  the  smaller  desert  valleys  of  the  Great  Basin, 
where  it  is  quite  common  in  Inyo  County.  Through 
Walker  Pass,  it  reaches  the  western  slope  of  the  Sierra 
Nevada,  where  it  occurs  in  Kern  Valley.  It  has  been 
collected  also  at  San  Jacinto  on  the  western  slope  of  the 
Coast  Range  of  Riverside  County.  At  Mojave  Station, 
Kern  County,  this  lizard  is  rather  rare,  but  at  Needles, 
San  Bernardino  County,  it  may  readily  be  found  on  the 
sand  banks  of  the  Colorado  River.  It  ranges  across 
Nevada  (Pyramid  Lake,  Panaca,  Vegas  Valley,  Mt. 
Magruder,  Quartz  Spring,  Amargosa  Desert,  Sareobatus 
Flat,  Charleston  Mts.,  Grapevine  Mts.,  Timpahute  Mts., 
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Indian  Spring  Valley,  Pahrurap  Valley,  Pahranagat 
Valley,  Oasis  Valley,  Wadsworth,  Dome  Cafion,  Truekee 
River)  to  Utah  (St.  George,  etc.),  Oregon  (Dalles),  and 
Idaho  (along  Snake  River). 

Habits, — "The  leopard  lizard  is  chiefly  a  vegetarian, 
feeding  on  the  blossoms  and  leaves  of  plants;  but  is 
also  carnivorous,  devouring  the  smaller  lizards,  horned 
toads,  and  even  its  own  kind,  besides  large  numbers  of 
insects,  as  determined  by  the  examination  of  many 
stomachs."*  It  usually  is  sluggish,  and  may  be  cap- 
tured without  much  difficulty. 

12.  —  Crotaphytus     silus      Stejneger.        Short-nosed 
Leopard  Lizard. 

Croiaphyiua  silua,  Stbjn.,  N.  A.  Fauna,  No.  3,  1890,  p.  105  (type 
locality  Fresno,  Calif.);  Id.,  ibid.,  No.  7,  1893,  p.  170. 

Description. — This  species  is  very  similar  to  C.  wisli- 
zenii,  but  has  a  much  shorter  and  more  truncate  snout. 
The  greatest  width  of  the  head  is  equal  to  or  greater 
than  the  distance  from  the  nostril  to  the  ear-opening. 
The  distance  between  the  nostril  and  the  inner  anterior 
orbital  angle  is  considerably  less  than  the  vertical 
diameter  of  the  ear-opening. 

*'The  coloration  is  also  essentially  different.  In 
C,  silus  the  rounded  dorsal  spots  are  larger,  especially 
the  two  median  rows,  so  that  of  the  latter  there  is  only 
one  longitudinal  series  between  the  light  cross-bands. 
The  latter  are  very  broad  and  distinct  and  do  not  seem 
to  disappear  as  the  animal  grows  larger.  In  some  speci- 
mens the  interspaces  between  the  light  bands  are  solidly 
dark,  the  spots  indicated  only  by  somewhat  ill-defined 
patches  of  saturated  ferrugineous." 

Distribution. — ''This  species  seems  to  be  closely  re- 

*N.  A.  FatinA.  Mo.  7. 1893.  p.  166. 
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stricted  to  the  San  Joaquin  Valley,  while  the  typical 
(7.  tcislizenii  reaches  the  west  slope  of  the  Sierra  Nevada 
through  Walker  Pass,  the  summit  of  which  is  only  5,100 
feet  in  altitude  and,  therefore,  not  above  the  vertical 
range  of  the  species."  It  probably  lives  in  the  Sacra- 
mento Valley  also,  but  has  not  been  definitely  recorded 
from  that  region. 

Genus  lo.    SAUROMALUS. 

SaMroimaluA,  DrMKBiL,  Arch.  Mos.  d'Hist.  Nat.,  VIII,  1S56,  p.  535, 
I  type  ateri;  EMpkryne,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1S5S, 
p.  253  (type  obesoB). 

The  head  and  body  are  much  depressed,  and  but  little 
shorter  than  the  heavy  conical  tail.  All  of  the  head- 
plates  are  small.  The  labials  are  juxtaposed.  The  ear- 
opening  is  large,  with  a  very  strong  anterior  denticula- 
tion.     The  dorsal  scales  are  small  and  nearlv  uniform. 

m 

Long  series  of  femoral  pores  and  a  strong  transverse 
gular  fold  are  present.  The  lateral  neck  folds  are 
spinose.     The  superciliaries  are  juxtaposed. 

13. — Saoromalas   ater    Dumeril.      Alderman    Lizard. 
Chuck-walla. 

Sauromaius  ctUr,  Dcmeril,  Arch.  Mas.  d'Hist.  Nat.,  Vm,  185d,  p. 

536,  pL  X^III,  figs.  3,  3a  (no  locality). 
Euphrjfne  oUstu^  Baird.  Proc.  Acad.  Xat.  Sci.  Phila.,   1S58.  p.  253 

(type  locality  Fort  Tuma,  CaL):   Baikd.  U.  S.  Mex.  Boand. 

Burr.,  Kept.  1859,  pL  XXVII. 

Description. — Head  and  body  very  large,  much  de- 
pressed, the  latter  very  broad.  Head  almost  triangular, 
with  narrow  rounded  snout,  and  covered  with  small 
plates  largest  on  snout  and  temporal  regions.  Nostrils 
opening  upward,  outward,  and  slightly  backward,  in 
round  plates  a  little  nearer  to  end  of  snout  than  to 
orbits.  Superciliaries,  like  supraoculars,  small  and 
juxtaposed.        Suboculars      all      short,     but      strongly 
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keeled.  Rostral  plate  very  small.  Labial  plates 
small  and  of  about  equal  size.  Symphyseal  plate  long 
but  very  narrow.  Several  series  of  slightly  enlarged 
sublabials  passing  gradually  into  the  finely  granular 
gulars.  Gular  fold  covered  with  very  small  scales.  Ear- 
opening  large,  almost  vertical,  with  strong  anterior 
denticulation  of  spinose  scales.  A  strong  fold  on  each 
side  of  neck,  bearing  numerous  spinose  tubercles.  Scales 
on  back  and  sides  small,  largest  medially  and  on  strong 
lateral  fold,  smooth  and  juxtaposed  except  laterally,  be- 
coming there  keeled  and  slightly  imbricate.  Ventral 
scales  smooth,  smaller  than  dorsals.  Tail  little  longer 
than  head  and  body,  conical,  very  stout,  and  covered 
with  whorls  of  small,  weakly  keeled,  feebly  spinose 
scales.  Femoral  pores  very  large,  varying  in  number 
from  fifteen  to  eighteen. 

The  head,  neck,  and  limbs  are  dull  brownish  black 
with  a  few  scattered  scales  of  grayish  yellow.  The  back 
is  dark  brown  or  dull  straw-color  speckled  with  red, 
straw-color,  or  dark  brown,  and  sometimes  crossed  by 
several  broad  bands  of  dark  brown  or  black.  The  tail 
is  dull  straw-color  with  or  without  wide  rings  of  black 
or  dark  brown.  The  ventral  surfaces  are  black  or  dark 
brown  more  or  less  relieved  with  dull  yellow. 

A  living  specimen  was  colored  as  follows:  The  head 
and  neck  are  uniform  black,  as  are  also  the  upper  surfaces 
of  the  arms  and  legs.  The  hands  and  feet  are  speckled 
with  dull  yellowish  white.  The  central  portion  of  the 
back  is  chiefly  brick-red  dotted  with  black  and  yellowish 
white.  Its  lateral  portions  are  chiefly  black,  but  are 
dotted  with  deep  vermilion  and  yellowish  white.  The 
sides  are  similar  to  the  central  portion  of  the  back,  but 
with  less  white  and  with  red  of  a  darker  shade.  The 
chest  is  black  with  a  continuation  of  the  red  of  each 
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side  crossing  it  and  meeting  its  fellow  on  the  median 
line  just  behind  the  insertion  of  the  fore  limbs.  The 
belly  is  black,  dotted  and  spotted  with  red.  The  lower 
surfaces  of  the  limbs  are  black  spotted  with  yellowish 
white  and  sparsely  speckled  with  red.  The  tail  is  either 
all  white  or  white  crossed  by  wide  bands  of  black.* 

Length  to  anus 180  210 

Length  of  tail 198  215 

Snout  to  orbit 14  19 

Snout  to  ear 36  45 

Width  of  head 35  44 

Fore  limb 76  87 

Hind  limb 102  121 

Base  of  fifth  to  end  of  fourth  toe 32  38 

Distribution, — The  Chuck-walla  or  Alderman  Lizard 
inhabits  suitable  situations  throughout  the  Colorado  and 
Mojave  Deserts.  It  has  been  taken  at  Fort  Yuma  and 
on  the  eastern  slope  of  the  Julian  Mountains  in  San 
Diego  County,  and  thence  occurs  north  to  the  desert 
ranges  in  the  vicinity  of  Panamint  and  Death  Valleys, 
California.  It  ranges  east  across  southern  Nevada 
(Pahrump  Valley)  to  southwestern  Utah. 

Habits, — This  lizard,  the  largest  native  to  California, 
shares  with  several  others  the  curious  habit  of  defend- 
ing itself  with  its  tail.  As  this  organ  is  very  large  and 
muscular,  the  animal  can  strike  very  quick  and  well- 
aimed  blows,  and  does  so  with  great  vigor  when  teased. 
'*  It  was  generally  found  on  lava  or  other  dark  rocks 
with  which  its  coloration  harmonized.  It  is  a  vegetarian, 
feeding  entirely,  so  far  as  our  observations  go,  on  the 


*There  Is  much  variation  in  the  coloration  of  this  lizard,  especially  as  regards  the  black 
bands  of  the  tall.  These  may  be  present  or  absent  in  the  same  iudividual  at  different 
times,  and  the  change  seems  to  be,  at  least  to  some  extent,  directly  nnder  the  control  of 
the  animal.  When  the  specimen  whose  colors  are  described  above  was  put  lu  a  jar  with 
chloroform,  tb«  black  bands  of  the  tail  disappeared  and  reappeared  several  times  before 
the  lizard's  death.  Dr.  Stejneger  has  observed  the  same  color  changes  and  thought  them 
dependent  upon  the  intensity  of  the  light  to  which  the  animal  is  exposed. 
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buds  and  flowers  of  plants,  with  the  addition  sometimes 
of  a  few  leaves.  It  is  much  prized  by  the  Panamini 
Indians  as  an  article  of  food.  A  number  were  eaten  by 
members  of  our  expedition,  and  their  flesh  was  reported 
to  be  tender  and  palatable.''* 

Genus  ii.     UTA. 

Uta,  Baibd  &  QiRARD,  Proo.  Ac.  Nat.  Sci.,  Phila.,  VI,  1852,  p.  69 
(type  stansburiana).  Uro-saurus,  Hallow.,  Proo.  Ao.  Nat. 
Sci.  Phila.,  YII,  1854,  p.  92  (type  gri'aciosus).  Phymatolepis, 
DuMSBiL,  Arch.  Mns.  d'Hist.  Nat.,  VIII,  1856,  p.  548  (type 
bicarinatus). 

The  head  and  body  are  moderately  depressed  and 
much  shorter  than  the  tail.  The  head-plates  are  large, 
the  largest  (interparietal)  being  larger  than  the  ear- 
opening.  The  dorsal  scales  are  small  and  may  be  either 
uniform  or  heterogeneous.  The  labials  are  not  imbri- 
cate. The  ear-opening  is  large,  with  a  strong  anterior 
denticulation.  One  or  more  transverse  gular  folds  and 
long  series  of  femoral  pores  are  present.  The  supercil- 
iaries  are  imbricate. 

SYNOPSIS  OF  SPECIES. 

a. — Dorsal  scales  or  grannies  nearly  eqnal,  becoming  gradually  smaller 
laterally;  an  intense  black  band  across  shoulders   or  a  blue  patch 
behind  axilla, 
b. — Dorsals  juxtaposed,  smooth;  a  narrow  black  band  from  shoulder  to 

shoulder,  above U.  meamsi.  — p.  64. 

b*. — ^Dorsals  imbricate,  keeled;  no  black  band  from  shoulder  to  shoulder; 

a  round  blue  patch  behind  axilla U.  stauBburiana. — p.  66. 

a'. — Six  or  eight  medial  longitudinal  series  of  dorsals  largest,   imbricate, 
keeled,  becoming  suddenly  smaller  laterally;  no  intense  black  band 
across  shoulders  or  blue  patch  behind  axilla, 
c. — Slender,  tail  more  than  twice  head  and  body;  enlarged  dorsals  sub- 
equal U.  gri'aciosa.— p.  69. 

6". — Stouter,  tail  less  than  twice  head  and  body;  largest  dorsals  in  four 
series,  two  on  each  side  of  the  smaller  median  ones. 

U.  Byxmnetrica. — p.  70. 

•Merriam,  N.  A.  Faana,  No.  7, 1893,  p.  174. 
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14. — Uta  meamsi  Stejneger.     Mbarns's  Lizard. 

Uta  meamsi,  Stkjn.,  Proc.  U.  S.  Nat.  Mas.,  XVII,  1894,  p.  689 
(type  locality  Summit  of  Gk>ast  Bange,  United  States  and 
Hexican  Boundary  line,  California). 

Description, — Head  considerably  depressed,  snout  very 
low.  Canthus  rostralis  well  marked,  large  nostrils 
opening  almost  upward  in  rounded  plates  much  nearer 
to  end  of  snout  than  to  orbit.  Plates  on  head  large, 
smooth,  and  but  slightly  convex;  interparietal  largest. 
Frontal  plate  usually  divided  transversely.  Two  or 
three  posterior  series  of  supraoculars  enlarged,  sepa- 
rated from  frontals  by  one  or  two  series  of  granules. 
Superciliaries  long  and  imbricate.  A  long,  narrow, 
strongly  keeled  subocular,  followed  and  preceded  by 
similar  but  smaller  plates.  Rostral  very  wide  and  low, 
as  also  the  five  or  six  supralabials.  Symphyseal  plate 
large  and  followed  by  several  large  chin-shields.  First 
infralabials  much  larger  than  others.  Sublabials  long 
and  narrow.  Skin  on  gular  region  covered  with  small, 
smooth,  rounded  granules,  slightly  largest  centrally  and 
near  edge  of  strong  gular  fold.  A  dermal  fold  on  each 
side  between  limbs.  Back  and  sides  covered  with 
smooth,  convex,  rounded  granules,  largest  medially, 
smallest  laterally,  and  changing  gradually  to  small, 
smooth,  imbricate  scales  on  belly.  Tail  and  anterior 
and  upper  surfaces  of  limbs  bearing  larger  imbricate 
scales,  each  provided  with  strong  keel  ending  in  project- 
ing spine.  Nineteen  to  twenty-five  pores  forming  a 
series  along  each  thigh.  Males  with  enlarged  postanal 
plates. 

The  color  above  is  bluish  gray  or  olive,  strongly 
tinged  with  brown  on  the  head  and  tail  and  crossed  by 
irregularly  undulate  bands  of  dark  gray  or  slate.  A 
narrow  straight   band   of    intense   black  crosses    from 
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shoulder  to  shoulder  over  the  back.  The  spaces  be- 
tween these  bands  are  variously  spotted,  marbled,  and 
reticulated    with  lighter.      The   limbs   are    irregularly 


cross-banded  with  dusky.  The  basal  two-thirds  of  the 
tail  is  pale  brownish  olive  with  wide  blackish  cross- 
bars; its  terminal  third  is  uniform  blackish.  The 
lower  surfaces  are  greenish  white,  suffused  with  bluish 
on  the  flanks,  and  reticulated  with  bluish  gray  or  slate 
on  the  chin  and  throat. 

Length  to  anas 75        79        82 

Length  of  tail 140      150 

Snout  to  orbit 7 

SnoQt  to  ear 20 

Width  of  head 16 

Fore  limb 37        38 

Hind  limb 31        63 

Base  of  fifth  to  end  of  fourth  toe 22 

Distribution, — This  lizard  has  been  found  only  on  the 
eastern  slope  of  the  Coast  Range  of  San  Diego  County 
California,  near  the  Mexican  boundary  line.     Here  it  is 
said  to  be  "  extremely  plentiful  *'  among  rocks  from  the 
base  to  the  summit  of  the  range. 
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15. — Uta    stansburiana    Baird    &     Girard.        Brown- 
shouldered  Lizard. 

Uta  stansburiatM,  B.  &  G.»  Proo.  Aoad.  Nat.  Sd.  Phila.,  VI,  1S62, 
p.  69  (type  locality  Valley  of  Great  Salt  Lake,  Utah),  and 
Stansbnry's  Exped.  Gt.  Salt  Lake,  1853,  p.  345,  pi.  V,  figs.  4-6. 

Uta  elegans,  Yakrow,  Proc.  U.  S.  Nat.  Mus.,  1882,  p.  442  (type 
locality  La  Paz,  L.  C,  Mex.). 

Description. — Body  and  head  considerably  depressed. 
Snout  low,  rounded  and  rather  short,  with  well 
developed  canthus.  Nostrils  large,  opening  upward 
and  outward,  nearer  to  end  of  snout  than  to  orbit. 
Plates  on  head  large,  smooth,  and  usually  more  or  lesa 
convex,  interparietal  largest.  Frontal  plate  usually 
divided  transversely.  Three  to  five  supraoculars  en- 
larged and  separated  from  frontals  by  one  row  of  gran- 
ules. Superciliaries  long,  somewhat  projecting  laterally, 
and  strongly  imbricate.  Central  subocular  very  long, 
narrow,  and  strongly  keeled.  Rostral  and  supralabials 
very  long  and  low.  Other  plates  of  upper  surface  of 
head  very  irregular  in  size  and  position.  Symphyseal 
plate  rather  small,  followed  by  three  or  four  pair  of 
larger  smooth  plates  separated  from  small  infralabials 
by  from  one  to  three  series  of  moderately  enlarged  sub- 
labials.  Gular  region  covered  with  small,  smooth,  hex- 
agonal scales,  which  change  gradually  into  granules  on 
sides  of  neck,  and  into  larger  scales  on  strong  trans- 
verse gular  fold,  where  they  are  about  the  size  of  those 
on  belly.  Edge  of  gular  fold  with  a  series  of  larger 
projecting  scales.  Ear-opening  with  a  strong  denticu- 
lation  of  three  or  four  pointed  scales.  Several  longi- 
tudinal dermal  folds  usually  present  on  sides  of  body 
and  neck.  Back  covered  with 
keeled  scales  of  nearly  uni-  ^ff^^M^^X^ 
form  size,  becoming  gradually 
granular   on    neck   and  sides.     Largest  scales  on  tail,. 
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strongly  keeled,  sharply  pointed,  and  larger  above  than 
below.  Posterior  surfaces  of  thighs  and  arms  covered 
with  small  granular  scales  similar  to  those  of  sides  of 
body.  Other  surfaces  of  limbs  provided  with  large 
scales,  keeled  except  on  ventral  surfaces  of  thighs,  legs, 
and  arms.  Femoral  pores  varying  in  number  from 
twelve  to  seventeen.  About  twenty-three  to  twenty- 
eight  dorsal  scales  equaling  the  shielded  part  of  head. 

This  lizard  displays  a  very  great  amount  of  variation 
in  both  the  pattern  and  intensity  of  its  coloring.  The 
back  and  sides  are  variously  striped,  spotted,  or  marbled 
with  dark  brown,  blue,  green,  gray,  or  yellow;,  the 
former  often  with  a  double  series  of  large  brown  spots, 
light-edged  behind,  which  usually  are  much  more  dis- 
tinct in  females  and  young  than  in  adult  males.  The 
tail  is  similarly  marked,  but  is  often  ringed  with  brown. 
Below,  the  general  color  is  yellowish  white,  usually 
more  or  less  tinged  with  greenish  or  bluish  on  the  sides 
of  the  belly.  The  throat  in  adults  is  blue,  dotted  or 
narrowly  banded  on  the  chin  and  sides  with  white,  yel- 
low, or  orange.  There  is  a  round  indigo  spot  behind 
the  axilla  and  usually  a  brown  patch  in  front  of  the 
shoulder. 

Length  to  anus 30  37  46  48  49  53 

Length  of  tail 57  72  91  98  95 

Snout  to  orbit 3  3  3  4  4  4 

Snout  to  ear 8  10  11  11  12  13 

Width  of  head 6  8  9  9  10  11 

Fore  limb 13  18  18  20  21  21 

Hind  limb 22  30  32  36  40  38 

Base  of  fifth  to  end  of  fourth  toe 9  13  13  15  16  15 

Distribution. — The  Brown-shouldered  Uta  is  more 
generally  distributed  in  southern  California  than  any 
other  lizard.  It  ranges  over  almost  all  of  the  desert 
and  southern  coast  regions,  besides  the  southern  portion 


68  CALIFORNIA    ACADEMY    OF   SCIENCES. 

of  the  San  Joaquin  Valley  and  the  lower  levels  of  both 
slopes  of  the  Sierra  Nevada.  It  has  been  secured 
in  San  Diego  (at  Fort  Yuma,  Campo,  San  Diego, 
Witch  Creek,  Julian  Mountains),  Riverside  (Indio, 
Gabazon,  Banning,  Riverside,  San  Jacinto,  Hemet  Val- 
ley), San  Bernardino  (Colton,  Hesperia,  Victor,  Bar- 
stow,  Needles,  Leach  Point  Spring,  Borax  Flat),  Los 
Angeles  (San  Pedro,  Pasadena,  Antelope  Valley),  Ven- 
tura (San  Buenaventura),  Santa  Barbara  (Santa  Bar- 
bara), Kern  (Mojave,  Fort  Tejon,  Walker  Pass,  Kern 
River,  Bakersfield,  Caliente),  Inyo  (Lone  Pine,  Keeler, 
Coso,  Panamint  Mountains,  Death  Valley,  Resting 
Spring,  Round  Valley),  Fresno  (Fresno,  Pleasant  Val- 
ley 10  miles  west  of  Huron),  Merced  (five  miles  north 
of  Los  Bancs),  San  Joaquin  (five  miles  south  of  La- 
throp),  and  San  Benito  (Bear  Valley)  Counties.  It  has 
also  been  found  on  Santa  Cruz  and  San  Clemente 
Islands. 

It  crosses  Nevada  (Dome  Canon,  Virginia  City,  Pah- 
rump  Valley,  Vegas  Valley,  Pahranagat  Valley,  Ash 
Meadows,  Charleston  Mts.,  Virgin  River)  to  Utah  (St. 
George,  Valley  Great  Salt  Lake),  Oregon  (Warner's  Val- 
ley, Summer  Lake),  and  Idaho  (Snake  River). 

Habits. — The  Brown-shouldered  Lizard  is  a  ground- 
loving  species  usually  found  in  open  fields  or  deserts  or 
among  rocks.  Upon  the  approach  of  an  enemy  it 
quickly  retires  to  some  hole  or  crevice  and  shyly  peeps 
out  from  time  to  time  to  see  if  the  intruder  has  de- 
parted. At  the  old  mission  of  Santa  Barbara  these 
graceful  little  lizards  are  especially  tame  and  abundant, 
and  live  among  the  stones  of  the  walls  and  fountains, 
darting  in  and  out  of  the  crevices  which  once  were  filled 
with  mortar,  sunning  themselves  on  the  sheltered  sur- 
faces, or  chasing  one  another  with  all  the  abandon  and 
apparent  delight  of  children  playing  tag. 
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i6. — Uta  gradosa  (Hallowell).     Long-tailed  Uta. 

l/rasaurus  graciosua  Hallow.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854, 
p.  92  (type  locality  ** Lower  [=Soutlieni]  California);"  id,. 
Kept.  U.  S.  Pac.  R.R.  Surv.,  Vol.  X,  pt.  IV,  1859,  p.  4,  pi.  VII, 
figs,  la-le. 

Description, — Body  and  tail  very  slender,  former  as 
well  as  head  slightly  depressed.  Snout  rounded  but 
rather  narrow,  with  nostrils  opening  in  small  round 
plates,  much  nearer  to  end  of  snout  than  to  orbit. 
Plates  on  head  moderately  large,  smooth  and  almost  flat; 
interparietal  largest.  Frontal  plate  usually  divided 
transversely.  Inner  series  of  enlarged  supraoculars 
separated  from  frontal,  frontoparietal,  and  parietal 
plates  by  one  or  two  rows  of  granules.  Superciliaries 
long,  slightly  projecting  laterally,  strongly  imbricate. 
Central  subocular  very  long,  narrow  and  strongly  keeled. 
Rostral  and  six  or  seven  supralabials  long  and  low. 
Symphyseal  plate  moderately  large  and  followed  by  a 
series  of  plates  separated  from  infralabials,  except  first 
pair,  by  one  or  two  series  of  sublabial  plates.  Gular 
region  covered  with  small,  smooth,  subhexagonal  gran- 
ules, which  increase  in  size  on,  and  are  largest  at  edge 
of,  strong,  transverse  gular  fold.  Ear-opening  large, 
with  denticulation  of  two  or  three  scales,  one  being 
much  larger  than  the  others.  Sides  of  neck  and  body 
more  or  less  folded.  About 
five  to  eight  rows  of  imbri- 
cate, keeled,  equal-sized 
scales  forming  a  band  down 
middle  of  back  and  changing  very  abruptly  to  granules 
on  its  sides.  Some  scales  on  upper  lateral  fold  enlarged. 
Largest  scales  on  the  tail,  larger  above  than  below,  and 
strongly  keeled  but  not  pointed.  Posterior  surfaces  of 
thighs  and  arms  covered  with  small  granules  similar  to 
those  on  sides  of  body.     Superior  and  anterior  surfaces 
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of  limbs  provided  with  keeled  scales.  Femoral  pores 
about  ten  to  twelve  in  number  on  each  thigh.  Tail 
more  than  twice  as  long  as  head  and  body. 

The  general  color  above  is  grayish,  becoming  darker 
on  the  sides  and  slightly  tinged  with  yellow  on  the  snout. 
On  the  back  are  rather  indistinct,  wide,  blackish  cross* 
bars,  which  are  often  interrupted  on  the  vertebral  line 
and  sometimes  alternate.  The  tail  is  grayish  with  faint 
narrow  rings  of  brown  or  slate.  The  limbs  are  cross- 
barred  with  dusky  above.  The  lower  surfaces  are 
silvery  white  more  or  less  flecked  with  black  or  slate. 
Males  have  a  yellow  patch  on  the  throat  and  along  blue 
area  on  each  side  of  the  belly. 

Length  to  anas «T3 

Length  of  tail 75 

Snout  to  orbit 3 

Snout  to  ear S 

Width  of  head 6 

Fore  limb 12 

Hind  limb    22 

Base  of  fifth  to  end  of  fourth  toe 9 

Distribution. — This  lizard  has  been  found  only  along 
the  Colorado  River.  At  Fort  Yuma  and  The  Needles, 
California,  it  is  very  rare  and  lives  on  or  near  the 
willows  and  mesquites,  never  on  the  open  desert.  In 
Nevada,  it  has  been  taken  at  Bunkervilie,  and  at  Call- 
ville,  Lincoln  County. 

17. — Uta  symmetrica  Baird.     Tree  L'ta. 

Via  aymmetricat  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  253 

(type  locality  Fort  Tuma,  Cal.). 
?  Uta  achottii,  Baird,  1.  c,  p.  253  (type  locality  Sta.  Madelina, 

Cal.). 

Description, — Head  and  body  considerably  depressed. 
Snout  rounded  but  rather  narrow,  with  well  developed 
canthi  above  which  the  nostrils  open  much  nearer  to 
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end  of  snout  than  to  orbits.  Plates  on  head  moderately 
large,  smooth,  and  almost  flat;  interparietal  largest. 
Frontal  plate  usually  divided  transversely.  Inner  series 
of  enlarged  supraoculars  separated  from  frontal,  fronto- 
parietal, and  parietal  plates  by  one  or  two  rows  of  gran- 
ules. Superciliaries  long,  very  slightly  projecting 
laterally,  and  strongly  imbricate.  Middle  subocular 
very  long,  narrow,  and  strongly  keeled.  Rostral  very 
wide  and  not  very  low.  Four  to  seven  long,  low  supra- 
labials.  Symphyseal  plate  moderately  large  and  followed 
by  series  of  large  plates  in  contact  with  first  pair  of 
lower  labials  but  separated  from  the  others  by  one  or 
two  rows  of  sublabials.  Chin  and  gular  region  covered 
with  smooth  subhexagonal  granules,  largest  centrally 
and  becoming  imbricate  on  the  strong  transverse  fold. 
Edge  of  fold  with  a  series  of  projecting  scales.  Ear- 
opening  large,  with  an  anterior  denticulation  of  from 
two  to  five  pointed  scales  of  much  variation  in  size  and 
shape.  Two  rows  of  medium- 
sized  scales  along  middle  of  back, 
bordered  on  each  side  by  two  rows 
of  much  larger  scales.  Other  dor- 
sal scales  very  small,    except   a 

row  of  widely  separated  enlarged  scales  on  upper  of  two 
lateral  dermal  folds.  Tail  bearing  whorls  of  strongly 
keeled  and  sharply  pointed  scales  much  broader 
above  than  below.  Posterior  surface  of  thighs 
and  arms  covered  with  small  granules  similar  to  those 
on  sides  of  body.  Superior  and  anterior  surfaces  of 
limbs  provided  with  large  keeled  scales.  Ventral  scales 
smooth  and  about  size  of  those  on  edge  of  gular  fold. 
Femoral  pores  varying  from  ten  to  fourteen  in  number 
on  each  thigh.  Thirteen  to  seventeen  of  largest  dorsal 
scales  equaling  length  of  shielded  part  of  head.     Tail 
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less  than  twice  as  long  as  head  and  body.     Males  with 
enlarged  postanal  plates. 

The  general  color  above  is  grayish  or  yellowish  brown, 
paler  and  somewhat  ochraceous  on  the  head  and  the 
base  of  the  tail,  darkest  along  the  upper  lateral  fold,  and 
crossed  by  from  six  to  eight  light-edged  bars  of  black  or 
brown.  These  cross-bars  are  often  very  indistinct, 
usually  interrupted  on  the  middle  of  the  back,  and 
sometimes  alternating  with  those  on  the  opposite  side. 
The  light  edgings  of  the  dorsal  bars  may  be  either  blue 
or  yellow.  The  sides  are  often  dotted  with  one  or  both 
of  these  colors.  Narrow  dark  lines  cross  the  top  of  the 
head,  the  most  distinct  being  on  the  supraocular  and 
frontal  regions.  In  young  specimens  the  dark  coloring 
of  the  upper  lateral  fold  is  continued  forward  as  a  line, 
passing  just  above  the  ear-opening,  crossing  the  orbit, 
and  ending  at  the  nostril.  The  tail  is  indistinctly 
ringed  with  dusky  and  often  tinged  with  ochraceous. 
The  lower  surfaces  are  white,  more  or  less  dotted  or 
suffused  with  dark  brown  or  black.  Males  usually  have 
a  blue  patch  on  each  side  of  the  belly  and  an  area  of 
lemon  yellow,  which  sometimes  acquires  a  tinge  of  blue, 
on  the  center  of  the  throat. 

Length  to  anus 30  36  49  54  55  59 

Length  of  tail 49  68  85  95  102 

Qxilar  fold  to  anus 18  23  32  35  37  37 

Snout  to  ear 8  9  11  12  12  13 

Width  of  head 6  7  9  9  10  10 

Fore  limb 14  16  22  23  26  27 

Hind  limb 18  24  31  36  37  38 

Base  of  fifth  to  end  of  fourth  toe 7  10  14  14  14  16 

Distribution, — The  Tree  Uta  has  been  found  in  Cali- 
fornia only  on  the  banks  of  the  Colorado  River  near 
Fort  Yuma,  San  Diego  County.  Its  range  seems  not  to 
extend  much  farther  north,  for  a  careful  search  failed  to 


REPTILES   OF   THE    PACIFIC   COAST.  73 

reveal  its  presence  at  The  Needles  in  San  Bernardino 

County. 

Habits. — At  Yuma  this  lizard  is  verv  abundant,  but  is 

rarely  seen  on  the  ground,  preferring  to  climb  over  the 

rough  bark  of  the  willows  or  to  hide  between  the  planks 

of  the  railroad  bridges.      It  feeds  chiefly  upon  small 

insects. 

Genus  12.     SCELOPORUS. 

Sceloporua,  Wibom.,  Isis,  1828,  p.  369.    **  Tropidolepis,  Cuv.,  R.  A. 
(2),  II.  p.  38." 

The  head  and  body  are  slightly  depressed  and  shorter 
than  the  tail.  The  head-plates  are  of  moderate  size, 
excepting  the  interparietal,  which  is  very  large.  The 
dorsal  scales  are  large,  nearly  equal  sized,  mucronate, 
and  strongly  imbricate.  The  ear-opening  is  large,  with 
a  well  developed  anterior  denticulation.  The  labials 
are  juxtaposed.  There  is  no  complete  transverse  gular 
fold,  but  a  pouch  is  present  on  each  side  of  the  neck. 
Femoral  pores  are  numerous.  The  superciliaries  are 
imbricate. 

SYNOPSIS  OF  SPECIES. 

a. — Parietal  and  Irontoparietal  plates  separated  from  enlarged  sapraoculars 

by  a  series  of  small  scales  or  granules;  scales  on  back  of  thigh  smaller 

than  those  in  front  of  anus. 

b. — Dorsal  scales  very  small,  foi-ty-five  to  sixty-six  on  the  middle  of  the 

back  between  interparietal  plate  and  base  of  tail;  scales  on  back  of 

thigh  smooth 8.  graciosixs. — p.  74. 

b*. — Dorsal  scales  larger,  thirty-five  to  forty -six  on  a  line  between  inter- 
parietal and  base  of  tail;  scales  on  back  of  thigh  keeled.* 
c— Males   with  a  bine  patch  on  each  side  of  the  throatt;  usually 
smaller 8.  occidentalis. — p.  77. 

*  Sometimes  amootb  in  young. 

1 1  bftve  examined  many  hundreds  of  specimens  of  S,  oecidentalii  and  5.  buttriatut  and 
have  not  found  a  male  of  the  latter  with  two  blue  throat-patches.  Highly  colored  malea 
of  S.  oceid§mtalit-%n  sometimes  found  in  which  the  two  blue  patches  have  extended  to, 
md  even  merged  on,  the  median  line,  but  by  seenrlng  very  young,  or  less  brilliantly 
colored,  males  there  should  be  no  difflculty  In  determining  which  species'  occurs  In  a 
given  locality,  for  such  males  never  have  a  single  median  blue  patch  if  they  belong  with 
5.  eeeMcnlalit,  and  never  have  two  lateral  patches  if  referable  to  S.  biierialui.  Females  of 
the  latter  species  have  either  one  or  two  blue  patches,  while  those  of  the  more  northern 
form  usnally  have  two  or  none. 


74  CALIFORNIA    ACADEMY   OF   SCIENCES. 

c^. — Males  with  one  blue  patoh  on  oenter  of  throat;  usually  larger. 

B.  bi8eriata8.^p.  80. 
a^. — Parietal  and  frontoparietal  plates  in  contact  with  enlarged  snpraoca- 
lars;  scales  on  back  of  thigh  not  smaller  than  those  in  front  of  anus. 
d. — A  strongly  contrasted  black  blotch  or  collar  in  front  of  shoulder; 
dorsal  scales  distinctly  keeled,  with  long  points. 

8.  magister.^p.  84. 
d^. — No  distinct  black  blotch  or  collar  in  front  of  shoulder;  dorsal 
scales  less  distinctly  keeled,  or  smooth,  with  short  points. 

8.  orcutti.—p.  86. 

i8. — SceloiK>rus  graciosus  Baird  &  Girard.     Mountain 
Lizard. 

Sceloporus  graciosus,  B.  &  Q.,  Proc.  Acad.  Nat.  Sci.  Phila.,  YI,  1862, 

p.  69  (type  locality  Valley  of  Great  8alt  Lake,  Vtali);  astd 

Stansbary's  Rept.  Exped.  Gt.  Salt  Lake,  1853,  p.  346,  pi.  V, 

figs.  U3. 
Sceloporus  gracilis,  Baird  &  Gibaro,  Proc.  Acad.  Nat.  Sci.  Phila., 

VI,  1852,  p.  175  (type  locality  Oreg'on);  and  Girard,   U.  S. 

Ezplor.  Exped.,  Herp.,  p.  386,  pi.  20,  figs.  1-9. 
Sceloporus  vandenburgianus.  Cops,  Am.  Nat.,  XXX,  358,  Oct.  1896, 

p.  834  (type  locality  8ummit  of  Coast  Ban^,  San  Diego 

Co.,  Gal.). 

Description. — Head  and  body  somewhat  flattened. 
Nostrils  opening  much  nearer  to  end  of  snout  than  to 
orbits.  Upper  head-shields  smooth,  moderately  large, 
and  slightly  convex;  interparietal  largest.  Frontal 
usually  divided  transversely.  Parietal,  frontoparietal, 
and  frontal  plates  separated  from  enlarged  supraoculars 
by  a  series  of  small  plates  or  granules.  Superciliaries 
long,  wide,  and  strongly  imbricate.  Middle  subocular 
very  long,  narrow,  and  strongly  keeled.  Rostral  plate 
very  wide  and  rather  high.  Labials  long,  low,  and 
almost  rectangular.  Below  lower  labials,  some  series  of 
large  sublabial  plates.  Symphyseal  large  and  pentan- 
gular. Gulars  small,  smooth,  imbricate,  frequently 
emarginate  posteriorly,  about  size  of  ventrals.  Ear- 
opening  large,  slightly  oblique,  with  an  anterior  dentic- 
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ulation  of  from  four  to  seven  accuminate  scales.  Dorsal 
scales  equal-sized,  keeled,  pointed,  larger  than  ventrals, 
and  arranged  in  nearly  parallel  longitudinal  rows. 
Scales  on  sides  similar  to  those  of  back,  but  directed 
obliquely  upward.  No  longitudinal  dermal  folds  and 
no  transverse  fold  on  throat.  Superior  surfaces  of 
limbs  provided  with  keeled  scales.  Posterior  surface  of 
thigh  covered  with  small,  smooth  scales.  Ventrals 
smooth,  but  usually  bicuspid.  Caudal  scales  very  much 
larger  than  dorsals,  keeled  and  strongly  pointed. 
Femoral  pores  varying  in  number  from  twelve  to  twenty 
on  each  thigh.  Eleven  to  seventeen  dorsal  scales  equal- 
ing length  of  shielded  part  of  head.  Number  of  scales 
in  a  row  from  interparietal  plate  to  a  line  connecting 
posterior  surfaces  of  thighs  varying  from  forty-five  to 
sixty-six;  average  in  seventy-five  specimens,  fifty-five 
and  one-half.     Males  with  enlarged  postanal  plates. 

The  general  color  above  is  brown,  olive,  bluish  or 
greenish  gray,  with  one  dorsal  and  two  lateral  series  of 
closely  set  brown  spots  on  each  side.  These  spots  have 
dark  posterior  and  lateral  edges,  are  usually  larger  and 
more  distinct  in  females  and  young  than  in  adult  males, 
and  are  often  more  or  less  confluent,  forming  longitudi- 
nal bands  separated  by  narrower  bands  of  the  lighter 
ground  color.  The  head  has  no  definite  cross-lines,  but 
the  upper  lateral  band  or  series  of  spots  is  continued 
along  the  temple.  The  tail  is  very  difiEerently  marked 
in  different  specimens,  but  usually  shows  traces  of  light 
and  dark  rings.  Males  have  a  large  blue  blotch,  some- 
times bordered  internally  with  black,  on  each  side  of 
the  belly,  and  the  throat  usually  more  or  less  washed 
with  blue,  which  has  a  tendency  to  appear  in  narrow 
oblique  lines.  Females  often  lack  the  blue  of  the  throat 
and  sides  of  belly,  but  this  color  is  sometimes  present 
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and  is  not  infrequently  bordered  above  by  a  band  of 
bright  reddish  orange  along  each  side  of  the  body. 

Length  to  auus 23  44  48  60  56  63 

Length  of  tail 26  54  65  64  82  93 

Snout  to  ear 6  10  11  11  12  12 

Width  of  head 6          9.  10  10  11  11 

Shielded  part  of  head 5          9  10  10  11  12 

Fore  limb 11  20  21  21  23  26 

Hind  limb 16  33  36  36  39  39 

Base  of  fifth  to  end  of  fourth  toe 7  14  14  16  15  16 

Distribution. — This  little  lizard  is  a  mountain-dwelling 
species  throughout  its  range  in  California,  which  ex- 
tends the  whole  length  of  the  State.  It  is  very  abun- 
dant in  Hemet  and  Strawberry  Valleys,  in  the  San 
Jacinto  Mountains  of  Riverside  County,  but  has  not 
been  reported  from  any  of  the  more  northern  coast 
ranges.*  On  the  western  slope  of  the  Sierra  Nevada 
the  Mountain  Lizard  has  been  found  from  Kern  River 
north  to  Mount  Shasta.  It  is  common  on  the  eastern 
slope  of  these  mountains  opposite  Mono  and  Owen's 
Lakes  and  has  been  secured  also  in  the  Panamint 
Mountains.  In  the  southern  Sierra  Nevada  its  vertical 
range  extends  from  about  5,500  to  nearly  9,000  feet  above 
the  level  of  the  sea. 

It  has  been  taken  in  Nevada  (Juniper  Mts.,  Mt.  Ma- 
gruder),  western  Utah,  southern  Idaho  (Blackfoot,  Big 
Lost  River,  Lemhi  Agency,  and  along  Snake  River  from 
Pocatello  to  Weiser),  Washington  (Puget  Sound,  Cowlitz 
County),  and  Oregon  (Dalles,  Summer  Lake,  Grant's, 
Umatilla,  etc.).  In  the  north  it  is  not  restricted  to  the 
mountains. 

Habits. — Nothing  is  known  of  the  habits  of  this  lizard 
except  that  it  is  a  ground-loving  species.     The  eggs,  laid 

*SiDce  this  vras  written  I  bftve  seen  a  8p«K:iineu  shot  in  Berryessa  Valley,  Napa  Ck>unty. 
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in  June  and  July,  are  about  7x13  mm,y  each  inclosed  in 
a  tough,  leathery,  non-calcareous  shell. 

19. — Sceloporus    occidentalis   Baird   &   Girard.     Blue- 
bellied  Lizard. 

Sceloporus  occidentcUis,  Baibd  &  Qirard,  Proc.  Ac.  Nat.  Sci.  Phila., 

VI,  1852,  p.  175  (type  locality  California,  probably  Oregron); 

QiRARD,  U.  S.  Explor.  Exped.,  Herp.,  p.  383,  pi.  19,  figs.  8-14. 
Sceloporus  frontalis,  B.  &  G.,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  1852, 

p.  175  (type  locality  Puget  Sound);  Gib.,  U.  S.  Expl.  Ex., 

Herp.,  p.  384,  pi.  19,  figs.  1-7. 
Sceloporus  bocourtii,  Boulenoer,  Cat.  Liz.  Brit.  Mas.,  II,  1885,  p. 

229  [part]  (Monterey,   Cal.,    Mt.  Whitney,   Cal.,    Santa 

Cruz). 

Description, — Head  and  body  little  depressed.  Nostril 
opening  much  nearer  to  end  of  snout  than  to  orbit. 
Upper  head-shields  smooth,  moderately  large,  and 
slightly  convex;  interparietal  much  largest.  Frontal 
usually  divided  transversely.  Parietal,  frontoparietal, 
and  frontal  plates  separated  from  enlarged  supraoculars 
by  a  series  of  small  plates  or  granules.  Superciliaries 
long  and  strongly  imbricate.  Middle  subocular  very 
long,  narrow,  and  strongly  keeled.  Rostral  plate  of 
moderate  height,  but  great  width.  Labials  long,  low, 
and  nearly  rectangular.  Below  lower  labials  and  behind 
large  pentangular  symphyseal,  some  series  of  plates 
larger  than  gulars.  Latter  smooth,  imbricate,  and 
usually  emarginate  posteriorly.  Ear-opening  large, 
slightly  oblique,  with  an  anterior  denticulation  of 
smooth,  accuminate  scales.  Scales  on  back  equal-sized, 
keeled,  pointed,  and  arranged  in  nearly  parallel  longi- 
tudinal rows.  Scales  on  sides  similar  to  those  on  back, 
but  much  smaller  and  directed  obliquely  upward.  No  lon- 
gitudinal dermal  folds  and  no  transverse  fold  on  throat. 
U  pper  surfaces  of  limbs  provided  with  large ,  keeled  scales . 
Posterior  surface  of  thigh  covered  with  small,  accuminate. 
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keeled  scales.  Ventral  scales  much  smaller  than  dorsals, 
smooth,  imbricate,  and  usually  bicuspid.  Tail  furnished 
with  irregular  whorls  of  strongly  keeled  and  pointed 
scales,  much  larger  and  rougher  above  than  below. 
Femoral  pores  varying  in  number  from  thirteen  to  twenty 
on  each  thigh.  Seven  to  twelve  dorsal  scales  equaling 
length  of  shielded  part  of  head.  Number  of  scales  in 
a  row  from  the  interparietal  plate  to  a  line  connecting 
posterior  surfaces  of  thighs  varying  from  thirty-five  to 
forty-six;  average  in  thirty  specimens,  forty-one  and 
eight-tenths.     Males  with  enlarged  postanal  plates. 

The  color  above  is  grayish,  brownish,  or  olive,  usually 
with  one  series  of  crescent-shaped  or  triangular  brown 
spots,  edged  posteriorly  with  pale  blue  or  green,  on  each 
side.  A  paler  longitudinal  band  usually  separates  the 
dorsal  and  lateral  regions.  The  sides  are  brownish  or 
buflfy,  mottled  with  darker  brown  and  dotted  with  green 
or  pale  blue.  Narrow  brown  lines  cross  the  head,  but 
are  more  or  less  interrupted.  A  brown  line  connects 
the  orbit  and  upper  corner  of  the  ear  and  is  continued 
backward  on  tlie  neck.  A  large  blue  patch  on  each  side 
of  the  belly  is  usually  bordered  internally  by  a  black 
band  of  varying  width.  The  throat  is  white,  more  or 
less  dotted  or  suffused  with  slate  or  black,  and  with  or 
without  a  blue  patch  on  each  side.  In  highly  colored 
males  the  black  bands  of  the  belly  meet  medially  and 
the  throat  is  intensely  black  with  large  round  blue 
patches,  which  sometimes  merge  on  the  median  line. 
The  chest  is  white  or  yellowish,  often  dotted  or  suffused 
with  black.  The  preanal  region  and  the  lower  surfaces 
of  the  limbs  are  white,  sometimes  dotted  or  tinged  with 
slaty-black.  The  posterior  surfaces  of  the  limbs  are 
yellowish,  deepest  on  the  thighs,  along  the  back  of 
which   runs  a  dark  line.     In  young,  and  some  females. 
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the  green  edging  of  the  dorsal  spots  is  replaced  by  gray 
or  buff. 

Length  to  anus 27  44  67  68  68  70 

Length  of  tail 31  64  94  88  104  93 

Snout  to  ear 7  11  16  14  15  14 

Width  of  head 6  9  13  13  13  13 

Shielded  part  of  hea<1 7  10  14  14  14  14 

Fore  limb 12  20  30  28  30  30 

Hind  limb 17  33  47  44  48  48 

Base  of  fifth  to  end  of  fourth  toe 7  14  20  16  20  20 

Distribution, — The  Blue-bellied  Lizard  is  a  northern 
species,  which,  coming  to  us  from  Oregon,  occupies 
the  long  coastwise  strip  of  California  lying  to  the  west 
of  the  Sacramento  and  San  Joaquin  Valleys.  Close  to 
the  coast,  its  range  extends  as  far  south  as  Ventura 
County.  In  the  north,  its  territory  stretches  eastward 
at  least  as  far  as  Mount  Shasta  and  probably  extends 
some  distance  south  in  the  Sacramento  Valley  and  on 
the  western  slope  of  the  Sierra  Nevada.  Farther  south, 
it  crosses  the  San  Joaquin  Valley  to  the  western  slope 
of  the  Sierra  Nevada.  I  have  examined  specimens  from 
Siskiyou  (Sissons,  Fort  Jones),  Mendocino  (Fairbanks), 
Lake  (Kelseyville),  Sonoma  (Healdsburg,  Santa  Rosa), 
Napa  (Calistoga,  Napa,  ^Etna  Springs),  Marin  (San 
Anselmo,  Mill  Valley),  Contra  Costa  (Mount  Diablo, 
Crockett),  Alameda  (Oakland,  Calaveras  Valley,  Liver- 
more,  Altemonte),  San  Francisco,  San  Mateo  (Pesca- 
dero,  La  Honda),  Santa  Clara  (Palo  Alto,  Black  Moun- 
tain, Santa  Clara,  Los  Gatos,  Alum  Rock  Canon,  Smith 
Creek,  Canada  Valley),  Santa  Cruz  (Soquel),  Monterey 
(Monterey,  Pacific  Grove,  Pleyto),  San  Benito  (Bear 
Valley,  San  Benito  Valley),  San  Luis  Obispo  (San  Mi- 
guel, San  Luis  Obispo),  San  Joaquin  (Tracy,  San 
Joaquin  Bridge),  Merced  (near  Merced),  Tuolumne 
(Big  Oak    Flat,    Groveland  to  Crocker's,    Hodgdon's), 
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Fresno  (Los  Gatos  Canon),  Santa  Barbara  (Santa  Bar- 
bara), and  Ventura  (San  Buenaventura)  Counties, 
California. 

It  ranges  north  across  western  Oregon  and  Washing- 
ton to  the  Straits  of  Juan  de  Fuea. 

Habits. — The  Blue-bellied  or  Western  Fence  Lizard  is 
by  far  the  most  numerous  of  its  tribe  in  western  central 
California.  It  is  usually  to  be  found  about  fences,  piles 
of  wood  or  stone,  the  great  brush-heap  homes  of  the 
wood-rat  (Neotoma)j  or  roadside  banks  honeycombed 
with  abandoned  gopher  (Thomomya)  holes,  which  afford 
it  ample  opportunity  to  hide  upon  the  approach  of 
danger.  Its  coloration,  especially  the  intensity  of  the 
black  of  the  lower  surfaces  and  the  blue  of  the  throat, 
is  subject  to  much  variation  in  the  same  individual,  and 
is  more  or  less  dependent  upon  the  coloring  of  sur- 
rounding objects. 

In  winter  it  is  sometimes  found  in  the  interior  of  de- 
caying logs,  but  I  believe  that  it  more  frequently  hiber- 
nates under  ground. 

20 Sceloporus  biseriatus  Hallo  well.      Fence  Lizard. 

Sceloporus  biseriatus,  Hallow.,  Proc.  Acad.  Nat.  Sci.  Phila  ,  1864, 
p.  93  (type  locality  border  of  EI  Paso  Creek  and  in  Tejon 
Valley  [California]);  and  U.  S.  Pac.  R.  R.  Surv.,  Rept.,  X, 
pt.  IV,  1859,  p.  6,  pis.  VI,  figs.  2a-2f,  &  VIII. 

Sceloporus  longipes,  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  254 
(type  locality  Fort  Tejon,  Cal.). 

Sceloporus  smaragdinus.  Cope,  Wheeler's  Surv.  W.  100th  Meridian, 
V,  p.  572,  pi.  XXIV,  figs.  2,  2a  (type  localities  Beaver,  Utah; 
Nevada;  Dome  Canon,  Utah). 

Sceloporus  bocourlii,  Boulenoer,  Cat.  Lizards  Brit.  Mus.,  II, 
1885,  p.  229  [part],  type  localities  Monterey,  Cal.,  Mt. 
Whitney,  Cal.,  Santa  Cruz). 

Description. — Head  and  body  little  depressed.     Nostril 
opening   much  nearer  to  end  of  snout  than   to  orbit. 
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ptTpper  liead-shields  smooth,  moderately  large,  and  very 
slightly  convex;  interparietal  much  largest.  Frontal 
usually  divided  transversely.  Parietal,  frontoparietal, 
and  frontal  plates  separated  from  enlarged  supraoculars 
by  a  series  of  smooth  plates  or  granules.  Superciliariea 
long,  wide,  and  strongly  imbricate.  Middle  subocular 
fery  long,  narrow,  and  strongly  keeled.  Rostral  plate  of 
moderate  height,  but  great  width.  Labials  long  and 
.-.  Beluw  lower  labials  and  behind  large  pentangular 
uphyseal  some  series  of  plates  larger  than  gulars. 
latter  of  moderate  size,  smooth,  imbricate,  and  usually 
imarginate  posteriorly.  Ear-opening  large,  slightly 
Bblique,  with  an  anterior  denticulation  of  smooth  accu- 
ininate  scales.  Back  with  equal-sized,  keeled,  pointed 
iCales  arranged  in  nearly  parallel  longitudinal  rows. 
Scales  on  sides  similar  to  those  on  back  but  much  smaller 
nd  directed  obliquely  upward.  No  longitudinal  folds 
md  no  transverse  fold  ou  throat.  Superior  surfaces  of 
imbs  provided  with  large,  keeled  scales.  Posterior  sur- 
«e  of  thigh  covered  with  small,  accuminate,  keeled 
ales.      Ventral    scales     much    smaller    than    dorsals 
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smooth,  imbricate,  and  usually  bicuspid.  Tail  with 
irregular  whorls  of  strongly  keeled  and  pointed  scales 
much  larger  and  rougher  above  than  below.  Femoral 
pores  varying  in  number  from  thirteen  to  eighteen  on 
each  thigh.  Seven  to  eleven  dorsal  scales  equaling 
length  of  shielded  part  of  head.  Number  of  scales  in 
a  row  from  interparietal  plate  to  a  line  connecting  pos- 
terior surfaces  of  thighs  varying  from  thirty-five  to 
forty-four;  average  in  thirty  specimens,  forty  and  two- 
tenths.     Males  with  enlarged  postanal  plates. 

The  back  is  brown,  olive,  or  grayish  buflf,  marked 
with  large  blotches  or  undulate  cross-bands  of  dark 
brown  and  more  or  less  dotted,  spotted,  or  blotched 
with  green  or  pale  blue.  The  sides  are  similarly  col- 
ored. Above,  the  head  is  brown  or  olive  with  narrow 
lines  of  dark  brown,  which  are  most  distinct  between 
the  eyes  and  on  the  temples.  The  tail  is  olive  or  brown 
with  irregular  dark  brown  rings.  All  the  lower  sur- 
faces are  grayish  or  yellowish  white,  often  suffused  with 
slate  or  dull  black.  Along  each  side  of  the  belly  is  a 
large  patch  of  deep  blue,  usually  bordered  internally  by 
a  black  band  of  varying  width.  Males  have  one  large 
central  throat-patch  of  deep  blue,  but  females  may  have 
two  lateral  patches.  The  posterior  surfaces  of  the  limbs 
are  yellow. 

Length  to  amis 41  45  6S  72  77  7S 

Length  of  tail 64  69  108  103 

Snout  to  ear 10  11  15  15  17  17 

Width  of  head 8  9  13  13  14  14 

Shielded  part  of  head 9  11  14  14  15  15 

Fore  limb 19  23  32  31  35  35 

Hind  limb 31  35  51  51  56  55 

Base  of  fifth  to  end  of  fourth  toe 13  15  22  20  21  22 

Distribution. — The  Fence  Lizard,  or  Tree  Swift  as  it 
is  sometimes  called,  occupies  the  coast  region  south  of 
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the  range  of  Sceloporus  occidentalis  and  both  slopes  of 
the  Sierra  Nevada,  together  with  portions  of  the  San 
Joaquin  Valley  and  the  desert  ranges  farther  east. 
How  far  north  it  lives  on  the  western  slope  of  the 
Sierra  Nevada  and  where  it  meets  Sceloporus  occidentalism 
we  do  not  know.  It  doubtless  occurs  throughout  the 
whole  length  of  the  Great  Basin,  for  it  is  common  in 
Idaho.  Its  vertical  range  in  central  California  extends 
up  to  about  8,000  feet. 

I  have  examined  specimens  from  San  Diego  (San 
Diego,  Mexican  border  between  Campo  and  the  coast, 
Cuyamaca  Mts.,  Witch  Creek,  Santa  Ysabel  Valley 
3,000-4,000  feet,  Julian  Mts.),  Riverside  (Cahuilla 
Valley,  Strawberry  Valley,  Hemet  Valley  5,000  feet,  San 
Jacinto,  Temescal,  Riverside),  Los  Angeles  (Alhambra, 
Pasadena),  San  Bernardino  (Mojave  River  near  Victor, 
Warren's  Wells,  Lytle  Creek),  Kern  (Fort  Tejon,  Tejon 
Pass,  Walker  Basin,  Havilah,  Kernville,  Walker  Pass), 
Tulare  (South  Fork  Kern  River,  Tulare,  Visalia,  Three 
Rivers,  East  Fork  Kaweah  River  1,650-5,200  feet.  Shot- 
gun Canon,  Kern  River  Lakes  7,000  feet),  Fresno 
(Fresno,  Horse  Corral  Meadows,  San  Joaquin  River 
7,500),  Mariposa  (Nevada  Falls  Yosemite  Valley,  Mari- 
posa), and  Inyo  (Coso  Mts.,  Argus  Mts.,  near  Owen's 
Lake,  Mt.  Whitney,  Independence  Creek,  White  Mts., 
Round  Valley)  Counties,  California. 

It  crosses  Nevada  (Charleston  Mts.,  Mt.  Magruder, 
Juniper  Mts.,  Grapevine  Mts.,  Pyramid  Lake)  to  Utah 
and  Idaho  (along  Snake  River),  and  probably  occurs  in 
eastern  Oregon. 

Habits, — Like  its  northern  congener — S.  occidentalis — 
and  its  larger  relative  of  the  desert — S.  magister — the 
Fence  Lizard  frequently  performs  a  curious  exercise 
while   watching  an  intruder  and  determining  whether 
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he  be  frieud  or  foe.  Clinging  to  the  rough  bark  of  a 
tree  or  the  lichen-painted  surface  of  some  old  fence,  it 
rapidly  raises  and  lowers  its  head  and  body,  often  at- 
tracting attention  to  itself  where  the  harmony  of  color- 
ing would  prevent  its  being  noticed  if  motionless.  It 
is  rarely  seen  in  open  fields,  preferring  wooded  districts 
or  areas  where  rocks  abound. 

21. — SceloiK>rus  magister  Hallowell.     Scaly  Lizard. 

Sceloporua  maoister,*  Hallow.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854, 
p.  93  (type  locality  uear  Fort  Tuzna,  California);  emd  U.  8. 
Pac.  R.  R.  8arT.  Rept.,  X,  pt.  IV,  1859,  p.  5;  Stejsioeb,  N.  A. 
Fauna,  No.  7,  1893,  p.  178,  pi.  I,  figs.  2a-2c. 

Description, — Head  and  body  little  depressed.  Nasal 
opening  slightly  nearer  to  end  of  snout  than  to  orbit. 
Upper  head-plates  smooth,  often  a  little  convex,  and 
usually  slightly  imbricate;  interparietal  largest.  Frontal 
divided  transversely.  Parietal  and  (usually)  fronto- 
parietal plates  not  separated  from  large  supraoculars. 
Latter  very  broad,  as  also  the  strongly  imbricate 
superciliaries.  Middle  subocular  very  long,  narrow,  and 
strongly  keeled.  Rostral  plate  wider  than  high.  Labials 
long  but  very  low,  inferior  larger  than  superior.  Sym- 
physeal  large,  followed  by  several  plates  larger  than 
gulars  and  separated  from  lower  labials  by  from  one  to 
three  rows  of  narrow  sublabials.  Gular  region  with 
scales  smooth,  Hat,  bicuspid,  and  strongly  imbricate,  as 
also  belly.  Ear-opening  large,  nearly  vertical,  and  pro- 
tected by  a  series  of  very  long  accuininate  scales.  Back 
with  equal-sized,  rather  weakly  keeled,  but  strongly 
pointed,  scales  arranged  in  nearly  parallel  longitudinal 
rows.  Scales  of  sides  pointed  obliquely  upward  and 
changing  gradually  from  carinate  dorsals  to  smaller 
smooth  ventrals.    No  longitudinal  dermal  folds.     Upper 

*ThU  »pecie«  va«  long  confu»ed  with  5.  darkii,  which  is  not  Callfomian. 
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surfaces  of  limbs  provided  with  strongly  keeled  and 
pointed  scales.  Scales  on  posterior  surface  of  thigh 
large,  accuminate,  strongly  keeled  and  pointed.  Upper 
caudal  scales  similar  to  dorsals,  but  having  longer  points. 
Femoral  pores  varying  in  number  from  eleven  to  fifteen 
on  each  thigh.  Five  to  ten  dorsal  scales  equaling 
length  of  shielded  part  of  head.  Number  of  scales  in 
a  row  from  interparietal  plate  to  a  line  connecting  pos- 
terior surfaces  of  thighs  varying  from  twenty-nine  to 
thirty-five;  average  in  thirty  specimens,  thirty-one  and 
two  tenths.     Males  with  enlarged  postanal  plates. 

The  back  is  gray,  yellowy  brown,  or  copper-color,  with- 
out distinct  markings  or  with  a  very  broad  (4-5  scales) 
band  of  dark  brown  along  its  anterior  half  in  adult 
males,  irregularly  spotted  or  blotched  with  dark  brown 
in  females  and  young.     There  is  a  strongly  contrasted 

black  bar  or  collar  in  front  of  each  shoulder.     Faint  in- 

♦ 

dieations  of  dark  lines  may  sometimes  be  seen  on  the 
head.  The  tail  is  brown  or  olive  with  indistinct  brown 
rings  or  cross-bars.  In  highly  colored  males,  the  throat 
has  a  central  patch  of  blue,  which  gradually  fades  an- 
teriorly and  changes  to  black  posteriorly.  The  belly 
has  lateral  bands  of  deep  blue,  more  or  less  bordered  or 
replaced  with  black.  The  scales  of  the  sides  are  variously 
tinted  with  black,  blue,  green,  yellow,  orange,  red,  and 
brown.  There  usually  is  a  black  area  in  front  of  the 
thigh.  In  females  and  young,  the  throat  and  belly  are 
usually  white  or  grayish  yellow. 

Length  to  anus 35 

Length  of  tail 51 

Snout  to  ear 10 

Width  of  head 9 

Shielded  part  of  head 10 

Fore  limb 17 

Hind  limb 27 

Base  of  6fth  to  end  of  fonrth  toe 11 
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Distribution. — ^The  Scaly  Lizard  may  be  oonsidered  a 
member  of  the  desert  fauna^  although  I  secared  a  speci- 
men near  the  mouth  of  the  Lios  Gates  Cafion,  abent  aix 
miles  above  Coalinga^  in  the  southwestern  part  of  Fresno 
County.  It  is  not  rare  along  the  Colorado  River,  both 
at  Fort  Yuma  in  San  Diego  County  and  at  The  Needles 
in  San  Bernardino  County.  In  the  latter  county,  it  has 
been  taken  also  near  the  Mojave  River  at  Barstow,  at 
Victor,  at  Warren's  Wells,  among  the  tree-yuccas  at 
Hesperia,  and  on  the  desert  near  the  base  ef  Granite 
Mountains.  Specimens  have  been  taken  at  Mojave 
Station  and  Walker  Pass,  in  Kern  County,  and  near 
Lone  Pine  and  in  the  Panamint  and  Argus  Mountains 
in  Inyo  County,  California. 

It  crosses  southern  Nevada  to  southwestern  Utah,  the 
most  northern  locality  at  which  it  has  been  taken  being 
the  Big  Bend  of  the  Truckee  River,  Nevada. 

Habits. — This  large  lizard  is  rarely  seen  on  the  open 
desert,  preferring  the  shelter  of  yuccas,  mesquites,  cot- 
tonwoods,  and  willows,  about  which  it  climbs  with  great 
agility.  Dr.  Merriam  says  it  **is  a  mixed  feeder,  both 
insects  and  flowers  being  found  in  the  stomachs  exam- 
ined.'' 

22.  —  Sceloporus    orcutti    Stejneger.       Dusky    Scaly 
Lizard. 

Sceloporu8  orcutti,  Stejn.,  N.  A.  Fauna,  No.  7,  1893,  p.  181  (foot- 
note) pi.  1,  figB.  4a-4o  (type  locality  Milquatay  VaUey,  San 
Diego  Coiuity,  California). 

Description, — Head  and  body  much  depressed.  Nasal 
opening  a  little  nearer  to  end  of  snout  than  to  orbit. 
Upper  head-plates  smooth  and  usually  somewhat  con- 
vex, supraoculars  often  slightly  imbricate.  Frontal  di- 
vided transversely.  Parietal  and  frontoparietal  plates 
not   separated    from   large    supraoculars.     Latter   very 
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broad,  as  also  the  strongly  imbricate  superciliaries. 
Middle  subocular  very  long,  narrow,  and  strongly  keeled. 
Rostral  plate  much  broader  than  high.  Labials  long 
but  very  low,  inferior  slightly  larger  than  superior. 
Symphyseal  large  and  followed  by  several  plates  larger 
than  gulars  and  separated  from  lower  labials  by  from 
one  to  three  rows -of  narrow  sublabials.  Gular  region 
with  scales  smooth,  flat,  bi-  or  tricuspid,  and  strongly 
imbricate,  as  also  belly.  Ear-opening  large,  nearly 
vertical,  and  protected  by  a  series  of  long,  accuminate 
scales.  Scales  of  back  in  nearly  parallel  longitudinal 
rows,  equal-sized,  with  no  keels  or  very  obtuse  ones, 
and  points  which  scarcely  protrude  beyond  the  serrate 
posterior  outline.  Scales  of  sides  pointed  obliquely 
upward  and  changing  gradually  from  smoother  dorsals 
and  smaller  smooth  ventrals,  becoming  keeled  and 
strongly  pointed.  No  longitudinal  dermal  folds.  Upper 
surfaces  of  limbs  provided  with  strongly  keeled  and 
pointed  scales.  Scales  on  posterior  surface  of  thigh 
large,  accuminate,  strongly  keeled  and  pointed.  Upper 
and  lateral  caudal  scales  nearly  smooth,  but  with  very 
long  points.  Femoral  pores  varying  in  number  from 
twelve  to  sixteen  on  each  thigh.  Six  to  twelve  dorsal 
scales  equaling  length  of  shielded  part  of  head.  Num- 
ber of  scales  in  a  row  from  the  interparietal  plate  to  a 
line  connecting  posterior  surfaces  of  thighs,  thirty-one 
to  thirty-seven;  average  in  fifteen  specimens,  thirty- 
three  and  six-tenths.  Males  with  enlarged  postanal 
plates. 

In  very  young  specimens  the  back  is  crossed  by 
numerous  dark  brown  bands  separated  by  narrower  ones 
of  paler  brown.  The  narrow  bands  gradually  become 
more  or  less  greenish  or  bluish  and  some  of  the  dorsal 
scales  become  copper-color  with  blue  centers.     In  adult 
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males  the  cross-bands  have  almost  or  entirely  disap- 
peared and  the  back  and  sides  are  finely  mottled  with 
brown^  gi*fty>  green^  blue,  and  copper-color.  The  upper 
head-plates  are  brown  with  pale  centers.  The  tail  is 
cross-barred  with  dark  and  light  brown  or  green.  The 
throat  and  belly  of  young  specimens  are  bluish  or  yel- 
lowish white  with  oblique  dusky  bands  corresponding 
to  those  on  the  sides  of  the  head'  and  body.  In  adult 
males  the  throat  and  belly  are  nearly  uniform  dull  pur- 
plish cyanine  blue,  the  edges  of  the  scales  often  being 
black  or  reddish  brown.  There  is  a  slightly  darker  area 
in  front  of  the  shoulder,  but  no  distinct  blotch  or  collar 
is  present. 

Length  to  anns 39  72  86  100  106  109 

Length  of  tail 52  102  118  llff  119+  12i-|- 

Snoattoear 10  17  17  20  20        21 

Widthofhead 9  15  17  20  21        21 

Shielded  part  of  head 10  15  16  18  19        19 

Fore  limb 19  34  39  45  44       4S 

Hind  limb 28  52  56  66  64        67 

Base  of  fifth  to  end  of  fonrth  toe  ....  1 1  20  22  24  23        25 

Distribution, — The  Dusky  Scaly  Lizard  has  been 
found  only  in  the  coast  ranges  of  Riverside  and  San 
Diego  Counties,  California,  and  in  the  northern  part  of 
Lower  California.  Originally  described  from  Milquatay 
Valley,  it  has  since  been  secured  between  Campo  and 
the  coast,  at  Witch  Creek,  in  Clogston's  Valley,  Cahuilla 
Valley,  Strawberry  Valley,  Hemet  Valley,  and  at  San 
Jacinto,  Riverside,  and  Temescal. 

Habits. — This  lizard  of  the  rocks  is  common  near  San 
Jacinto,  but  is  very  timid,  rarely  permitting  the  collector 
to  approach  near  enough  to  use  fine  shot  with  deadly 
effect.  In  the  cool  of  the  morning  and  late  in  the 
afternoon  it  may  be  seen  upon  the  highest  point  of  some 
rounded  boulder,  but  during  the  warmer  hours  it  avoids 
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the  direct  rays  of  the  sun  and  must  be  sought  on  the 
shady  sides  of  the  granite,  into  whose  crevices  it  quickly 
disappears  when  approached  too  closely. 

Genus  13.     PHRYNOSOMA. 

Phrynosoma,  Wieom.,  Isis,  1828,  p.  367;  Batrachoaoma,  Fitzinger, 
Syst.  Kept.,  1843,  p.  79  (type  coronatuxn) ;  Anota,  Hallow., 
Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  182  (type  m'callii);  Dolio- 
/taurus,  GiRARD,  U.  8.  Explor.  Exped.,  Herp.,  1858,  p.  407. 

The  body  is  very  broad,  greatly  depressed,  without 
dorsal  crest,  but  usually  with  a  lateral  fringe.  The  head 
is  covered  with  small  subequal  scales  and  bears  bony 
spines  on  the  occipital  and  temporal  regions.  The  tympa- 
num is  either  distinct  or  partially  or  entirely  scaled .  The 
dorsal  scales  are  very  irregular  in  size  and  shape.  Series 
of  femoral  pores  and  one  or  more  transverse  gular  folds 
are  present.  The  tail  is  short.  Males  have  enlarged 
postanal  plates. 

SYNOPSIS  OF  SPECIES. 

a. — Nostrils  opening  on  or  almost  on  the  lines  joining  the  supraorbital 
ridges  with  the  end  of  the  snout, 
b. — Gular  scales  small,  nearly  equal-sized;  a  series  of  enlarged  scales 
below,  but  not  much  larger  than,  the  lower  labials;  occipital  spines 

very  short P.  douglassii. — p.  90. 

b^. — Seyeral  longitudinal  series  of  enlarged  pointed  gnlar  scales;  a  series 
of  very  large  spinose  plates  below  the  lower  labials;  head-spines 
large, 
c. — Head-shields  convex  and  almost  smooth. 

P.  blainvillii.— p.  91. 
c^. — Head-shields  flat,  with  numerous  ridges  and  granulations. 

P.  frontale.— p.  93. 

a^. — Nostrils  opening  well  above  the  lines  joining  the  supraorbital  ridges 

with  the  end  of  the  snout;  a  series  of  very  large  shields  below  the 

lower  labials;  gular  scales  small,  equal  or  with  one  row  of  enlarged 

scales  on  each  side. 

d. — Oae  series  of  small  peripheral  spines;  six  to  twelve  femoral  pores; 

no  narrow  dark  median  dorsal  line P.  platyrhinos. — p.  98. 

d'. — Two  or  three  series  of  peripheral  spines;  eighteen  to  twenty  femoral 
pores;  a  narrow  dark  median  dorsal  line. 

P.  m'callii.— p.  100. 
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23 — Phrynosoma    douglassii    (Bell).     Pigmy    Horned 
Toad. 

Agama  Douglassii,  Bell,  Trans.  Linn.  Soc,  XVI,  p.  105,  pi.  X(typ© 
locality  Oolumbia  River) . 

Phrynosoma  douglassii,  Girard,  Stansbnry's  Exped.  Gt.  Salt  Lake, 
1853,  p.  362,  pi.  VII,  figs.  6-10. 

Phrynosoma  douglassi  pygmcea.  Yarrow,  Proc.  U.  S.  Nat.  Mus.,  V. 
1882,  p.  443  (localities  Ft.  Walla  Walla,  Wash.;  Des  Chutes 
River,  Greg.;  Ft.  Steilacoom):  Yarrow,  Bull.  U.  S.  Nat. 
Mns.,  No.  24,  1882,  p.  70  (type  locality  stated  as  Des  Chutes  R., 
Greg.);  Townsend,  Proc.  U.  S.  Nat.  Mus.,  X,  1887,  p.  238. 

Description, — Nostrils  opening  on  lines  joining  super- 
ciliary ridges  with  end  of  snout.  Gular  scales  small 
and  nearly  equal-sized.  A  series  of  enlarged  sublabial 
scales  not  much  larger  than  infralabials,  separated  from 
latter  by  several  rows  of  granules.  Head-spines  very 
short;  four  or  five  temporals,  one  occipital,  and  one 
postorbital  on  each  side.  Occipital  spines  nearly  erect. 
Supralabials  small  but  prominent.  Infralabials  slightly 
larger  than  supralabials  and  continued  farther  back, 
becoming  gradually  spinose.  Other  head-scales  small, 
irregular  in  size  and  arrangement,  more  or  less  convex, 
and  roughened  with  ridges  and  granulations.  Two 
groups  of  spines  on  neck,  upper  being  larger.  Back, 
tail,  and  upper  surfaces  of  limbs  with  scattered,  large, 
more  or  less  erect,  keeled,  tubercular  scales;  between 
these,  skin  covered  with  smaller  scales  and  granules. 
Body  with  fringe  of  one  series  of  peripheral  spines. 
Chest  and  belly  and  lower  surfaces  of  hind  limbs  and  tail 
covered  with  small  smooth  scales.  Tympanum  either 
naked  or  scaled.  Long  series  of  femoral  pores  almost 
meet  medially.  Males  sometimes  with  enlarged  postanal 
plates. 

The  back  is  olivaceous,  yellow,  brown,  gray,  or  slate, 
with  two  or  four  rows  of  dark  blotches.  These  blotches 
vary  greatly  in  intensity  but  are  almost  always  edged 
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posteriorly  with  white,  gray,  or  yellow.  There  is  an  in- 
distinct large  dark  blotch  on  each  side  of  the  neck.  The 
coloring  of  the  tail  is  similar  to  that  of  the  back.  The 
ground  color  of  the  head  is  very  variable,  as  are  also  its 
darker  markings.  The  entire  lower  surface  is  white  or 
pale  yellow,  sometimes  faintly  marked  with  gray  or 
slate. 

Length  to  anus 24  46  68  60  60  61 

Length  of  tail 9  25  29  30  26  28 

Snout  to  ear , 6  12  16  16  14  15 

Width  of  head 8  14  16  17  17  18 

Length  of  occipital  spine 1  1|  1|  1|  1^ 

Fore  limb 12  20  25  24  24  24 

Hind  limb 16  26  34  33  33  33 

Base  of  fifth  to  end  of  fourth  toe.. . .  6  8  10  10  10  10 

Distribution, — Washington,  Oregon,  and  Idaho  con- 
tain the  greater  part  of  the  range  of  this  lizard.  Mr. 
Chas.  H.  Townsend  has  recorded  it  from  the  northern 
base  of  Mount  Shasta,  California,  which  is,  I  believe, 
the  only  definite  locality  at  which  the  Pigmy  Horned 
Toad  has  been  found  in  this  State,  although  it  probably 
occurs  in  many  parts  of  Siskiyou  and  Modoc  Counties. 

It  has  been  recorded  from  Fort  Steilacoom,  Fort  Walla 
Walla,  and  North  Yakima,  Washington;  from  Grant's, 
Des  Chutes  River,  Willamette  Valley,  and  between 
Warner's  and  Goose  Lakes,  Oregon;  and  from  Blackfoot, 
Big  Butte,  Big  Lost  River,  Pocatello,  vie.  Lewiston, 
Conant,  Arco,  and  American  Falls,  Idaho. 

24.  —  Phrynosoma    blainyillii     Gray.        Blainville's 
Horned  Toad. 

Phrynosoma  Blainvillii,  Gray,   Zool.  Beechey's  Voy.,  1839,   p.  96, 
pi.  XXIX,  figs.  1  (type  locality  California).* 

Description. — Nostrils  opening  on  lines  joining  super- 
ciliary ridges  with  end  of   snout.     Head-spines  large; 

•  Many  authors  have  confused  this  species  and  P.frordaU  with  P.  ooronatum  IMaln.,  of 
Lower  California,  which  does  not  live  in  C^lfomla. 
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three  to  six  temporals^  one  occipital,  and  one  postorbital 
on  each  side,  and  one  small  interoccipital.  Sometimea 
with  small  spines  above  and  between  temporals  and 
often  in  front  of  occipital  spines.  Temporal  scales  with 
ridges  running  in  the  general  direction  of  temporal 
spines.  Other  upper  head-scales  convex  and  almost  or 
quite  smooth.  Several  longitudinal  series  of  gular 
scales  enlarged  and  spinose,  but  becoming  smaller  to- 
ward  median  line,  and  continued  on  gular  fold  or  folds. 
A  series  of  five  or  six  spinose  sublabials,  often  oontinued 
posteriorly  by  smaller  plates.  Below  corner  of  month, 
a  very  broad  spine  followed  by  a  long  slender  one.  Two 
groups  of  spines  on  each  side  of  neck,  lower  nsaaliy 
larger.  Back  and  tail  with  large,  scattered,  somewhat 
elevated, keeled,  tubercular  scales,  between  which  smaller 
scales  and  granules.  Two  rows  of  peripheral  spines; 
lower  series  shorter  than  upper  and  composed  of  smaller 
spines.  Tail  edged  with  a  single  row  of  lateral  spines 
and  bearing  a  small  group  of  slender  spines  just  behind 
thigh.  Scales  on  anterior  surfaces  of  limbs  large,  pointed, 
and  strongly  keeled.  Those  on  chest,  abdomen,  and 
proximal  part  of  ventral  surface  of  tail  smooth,  but 
those  on  terminal  portion  of  tail  keeled.  Tympanum 
not  covered  with  scales.  Long  series  of  (12  to  18) 
femoral  pores  present.  Males  usually  with  enlarged 
postanal  plates. 

The  ground  color  above  is  brownish,  yellowish,  red- 
dish, or  grayish,  usually  darker  laterally.  A  large  brown 
patch  occupies  each  side  of  the  neck.  On  the  back  are 
undulate  cross-bands  or  large  irregular  spots  of  dark 
brown,  usually  edged  posteriorly  with  yellow  or  white. 
Similar  markings  are  seen  on  the  tail.  The  head  is 
usually  yellow,  but  may  be  clouded  with  slate.  Its  larger 
spines  are  often  reddish.     The  lower  surfaces  are  yellow 


REPTILES    OF   THE    PACIFIC    COAST.  93 

or  yellowish  white,  uniform  or  mottled  with  slate  or 
gray.  All  markings  are  usually  more  distinct  in  young 
than  in  old  specimens,  but  are  very  variable  in  both. 

Length  to  anus 29  74  S8  88  92  98 

Length  of  teil 13  40  40  43  38  47 

Snout  to  ear 8  15  17  18  18  18 

Width  of  head* 11  26  30  30  30  32 

Length  of  occipital  spiue 2  6  10  11  9  9 

Fore  limb 14  34  38  39  38  40 

Hind  limb 19  44  52  54  52  53 

Base  of  fifth  to  end  of  fourth  toe 6  14  15  17  15  15 

Distribution. — Blainville's  Horned  Toad  is  an  inhab- 
itant of  the  coastal  slopes  of  San  Dfego,  Riverside,  San 
Bernardino,  and  Lros  Angeles  Counties,  California, 
where  it  has  been  taken  at  San  Diego,  Twin  Oaks,  Oak 
Grove,  Clogston's  Valley,  San  Jacinto,  Hemet  Valley, 
Banning,  Riverside,  Lytle  Creek,  Warren's  Wells, 
Ontario,  Pasadena,  and  Alhambra.  It  has  not  been 
collected  on  the  desert  proper  and  doubtless  does  not 
live  there,  although  it  is  not  rare  in  San  Gorgonio  Pass. 
Where  it  meets  P.  frontale  is  not  known . 

25. — Phrynosoma  frontale  Van   Denburgh.      Califor- 
nia Horned   Toad. 

Phrynosoma  frontalis,  Van  D.,  Proc.  Calif.  Acad.  Sci.,  Ser.  2,  IV, 
p.  296  (type  locality  Bear  VaUey,  San  Benito  County, 
California). 

Description, — Nostrils  open  on  lines  joining  supercil- 
iary ridges  with  end  of  snout.  Head-spines  usually  a 
little  smaller  than  those  of  P.  blainvillii;  three  to  six 
temporals,  one  occipital,  and  one  postorbital  on  each 
side,  and  one  small  interoccipital.  Sometimes  with 
small  spines  above  and  between  temporals  and  usually 
in  front  of  occipitals.    Temporal  scales  with  ridges  run- 

•  To  tips  of  temporal  spinet. 
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insects  from  the  fingers  of  their  keeper.  Individuals 
which  have  been  recently  caught,  however,  often  show 
considerable  anger  when  handled,  puffing  themselves 
up  and  hissing  fiercely,  seizing  their  tormentor's  fingers 
with  their  impotent  jaws,  or  throwing  at  him  a  stream 
of  blood  from  the  corner  of  the  eye.  It  is  said  that  the 
Mexicans  call  them  sacred  toads  because  they  weep  tears 
of  blood.  The  best  account  of  this  most  curious  habit 
has  been  given  us  by  Dr.  0.  P.  Hay,*  who,  writing  of  a 
specimen  of  Phrynosoma  frontale^  says,  in  part: 

''About  the  first  of  August  it  was  shedding  its  outer 
skin  and  the  process  appeared  to  be  a  difficult  one,  since 
the  skin  was  dried  and  adhered  closely.  One  day  it  oc- 
curred to  me  that  it  might  facilitate  matters  if  I  should 
give  the  animal  a  wetting;  so,  taking  it  up,  I  carried  it 
to  a  wash-basin  of  water  near  by  and  suddenly  tossed 
the  lizard  into  the  water.  The  first  surprise  was  prob- 
ably experienced  by  the  Phrynosoma,  but  the  next  sur- 
prise was  my  own,  for  on  one  side  of  the  basin  there 
suddenly  appeared  a  number  of  spots  of  red  fluid,  which 
resembled  blood.  ^  *  *  A  microscope  was  soon  pro- 
cured and  an  examination  was  made,  which  immediately 
showed  that  the  matter  ejected  was  really  blood.  *  *  * 
There  appeared  to  be  a  considerable  quantity  of  the 
blood,  since  on  the  sides  of  the  vessel  and  on  the  wall 
near  it  I  counted  ninety  of  the  little  splotches.  *  *  * 
The  next  day  *  *  *  i  picked  up  the  lizard  and  was 
holding  it  between  my  thumb  and  middle  finger,  and 
stroking  its  horns  with  my  fore  finger.  All  at  once  a 
quantity  of  blood  was  thrown  out  against  my  fingers, 
and  a  portion  of  it  ran  down  the  animaFs  neck;  and 
this  blood  came   directly  out  of  the  right  eye.     It  was 


*Proc.  U.  S.  Nat  Mus.,  XV.  1892,  p.  375. 
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shot  backward  and  appeared  to  issue  from  the  outer 
canthus.  It  was  impossible  to  determine  just  how  much 
there  was  of  the  blood,  but  it  seemed  that  there  must 
have  been  a  quarter  of  a  teaspoonful.  I  went  so  far  as 
to  taste  a  small  quantity  of  it,  but  all  I  could  detect  was 
a  slight  musky  flavor. 

"  Mr.  Denton  *  *  *  has  communicated  to  me  his 
experience  with  the  Horned  Toad  *  *  *  at  Sonora, 
Cal.  *  *  *  He  was  gently  stroking  the  animal  on 
the  back,  when  it  appeared  to  look  at  him  as  if  taking 
aim,  and  then,  all  at  once,  a  stream  of  blood  was  shot 
into  his  eye.  There  was  so  much  of  it  that  it  ran  down 
on  his  shirt  bosom.  He  thought  there  was  between  a 
tablespoonful  and  a  teaspoonful.  The  blood  was  shot 
out  with  so  much  force  that  some  pain  was  produced, 
and  there  was  pain  felt  for  some  little  time,  though  this 
ceased  as  soon  as  the  blood  was  wiped  out.  The  next 
morning  the  eye  was  somewhat  inflamed,  but  this  con- 
dition soon  passed  away.  Not  long  afterwards,  perhaps 
the  next  morning,  the  animal  squirted  blood  out  of  the 
other  eye." 

Mr.  Vernon  Bailey,  who  caught  the  horned  toad  which 

afterwards   became   the   subject   of   Dr.   Hay's   article, 

writes:* 

"  On  taking  it  in  my  hand  a  little  jet  of  blood  spurted 

from  one  eye  a  distance  of  15  inches  and  spattered  on 
my  shoulder.  Turning  it  over  to  examine  the  eye  an- 
other stream  spurted  from  the  other  eye.  This  he  did 
four  or  five  times  from  both  eyes  until  my  hands,  clothes, 
and  gun  were  sprinkled  over  with  fine  drops  of  bright 
red  blood.  *  *  *  About  four  hours  later  *  *  * 
it  spurted  three  more  streams  from  its  eyes." 

•N.  A.  Fauiuk,  No.  7, 1808.  p.  189. 
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I  myself  have  observed  this  strange  perforniauce  twice, 
only  in  these  instances  the  blood  was  not  projected  forci- 
bly but  trickled  down  the  sides  of  the  linards'  heads. 

26. — Phrynosoma  platyrhinos  Girard.     Dbsekt  Horned 
Toad. 

Phrynoiotna  platgrhiHta,  Oirabd,  Stnasburf 'b  Eiped.  Gt.  SftltLake, 

IS5.1,  pp.  361,  363,  pi.  VII,  f\ga.   1-fi  (type  locality   Great  Bait 

I.ake);  Stej^gokr,  N.  A.  Fauna,   No.  7,  1S93,  p.  190,   pi.  II, 

figs,  *a-4c. 

Dolioiaurii, ptalyrhino*.  Qibabd,  U.S.  Eiplot. Eiped,.  Herp.,  18S8, 

p.  400. 
Anala  eali/iiarum,  CopS,  Am.  Nat.,  XXX,  No.  36S,  Oct.,  1S96,  p.  833 
(type  locality  "  Death  Valley,  Cal."  [nDcertaiti]). 
Desci-iption. — Nostrils  opening  above  lines  joining 
superciliary  ridges  with  end  of  snout.  Head-spines  of 
moderate  size  or  rather  short;  five  to  seven  temporals, 
one  occipital,  and  one  or  two  postorbitals,  on  each  aide. 
Three  scales  in  front  of  occipital  horns  much  larger  than 
other  head-shields.  Latter  usually  almost  flat,  except 
just  in  front  of  occipital  and  temporal  spines,  but 
roughened  with  small  ridges  and  granulations.  Gular 
region  covered  with  small  granular  scales,  either  uniform 
or  with  one  series  of  larger  scales  at  each  side.  Below 
lower  labials,  and  separated  from  them  by  one  or  two 
rows  of  small  scales,  is  a  series  of  large  spinose  plates 
which  increase  in  size  posteriorly.  Two  groups  of  weak 
spines  on  each  side  of  neck,  lower  somewhat  larger  than 
upper.  Back,  tail,  and  upper  surfaces  of  thighs  bearing 
scattered,  slightly  elevated,  keeled,  tubercular  scales, 
with  smaller  scales  and  granules  between,  A  single 
series  of  peripheral  spines,  gradually  disappearing  pos- 
teriorly. Tail  edged  with  a  row  of  small  spines.  Scales 
on  front  of  the  arm  large,  pointed,  and  strongly  keeled. 
Those  on  chest,  abdomen,  and  proximal  half  of  tail 
smooth.     Tympanum  usually  covered  with  scales,  but 
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soinetiilies  naked.  Femoral  pores  varying  from  seven 
to  twelve  on  each  side,  often  invading  preanal  region. 
Males  with  enlarged  postanal  plates. 

The  general  color  of  the  upper  surfaces  is  white,  gray, 
yellow,  brown,  or  red,  variously  marbled  with  black, 
brown,  or  slate.  A  large  dark  area  on  each  side  of  the 
neck  is  much  more  distinct  in  young  than  in  adults. 
The  usual  dark  dorsal  blotches  are  very  indistinct,  as 
are  also  the  dusky  cross-bands  on  the  tail.  The  head  is 
usually  dotted  with  blacker  brown.  The  lower  surfaces 
are  yellowish  white,  uniform,  or  spotted  with  black, 
brown,  or  slate. 

Length  to  anus 30  38  48  77  86  94 

Length  of  taU 14  29  22  40  45  46 

Snout  to  ear 7  8  10  16  16  16 

Width  of  head* 9  12  14  21  22  23 

Length  of  occipital  horn 2  2  3  6  8  8 

Pore  limb 16  19  22  36  34  37 

Hind  limb 20  26  30  46  48  62 

Base  of  fifth  to  end  of  fourth  toe 8  9  10  14  16  16 

Distribution. — The  range  of  this  horned  toad  in  Cali- 
fornia includes  the  Colorado  and  Mojave  Deserts  of  San 
Diego,  Riverside,  San  Bernardino,  and  Kern  Counties, 
and  the  hot,  arid  portions  of  the  Great  Basin.  It  may, 
perhaps,  be  found  also  in  the  northeastern  corner  of  the 
State,  for  it  has  been  reported  from  Oregon  and  is  very 
common  on  the  plains  near  the  Snake  River  in  Idaho. 
It  has  not  been  taken  in  California  anywhere  west  of 
the  deserts. 

It  crosses  Nevada  (Pyramid  Lake,  Ash  Meadows, 
Amargosa,  Vegas  Valley,  Pahrump  Valley,  Pahranagat 
Valley,  Indian  Spring  Valley,  Panaca,  Grapevine  Mts.) 
to  western  Utah. 

Habits. — Like  other  species  of  this  genus,  Phrynosoma 


• 
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platyrhinos  feeds  upon  small  insects.  These  it  catches 
upon  the  ground  and  rarely  if  ever  attempts  to  climb. 
It  cannot  run  swiftly,  but  sometimes  tries  to  escape  by 
burying  itself  in  the  loose  desert  soil. 

27. — ^Phrynosoma    m'callii    (Hallowell).      Flat-tailed 
Horned  Toad. 

Anoia  BTCalUu  Hallowell,  Proc.  Acad.  Nat.  Soi.  Phila.,  VI,  1852, 
p.  182  (type  locality  ^^Great  Desert  of  the  Oolorado,  between 
Vallicitaand  OampTuma,  about  160  miles  east  of  San 
Diego  ");  Hallow.,  Sitgreave's  Zuni  and  Colorado  Biven, 
1853,  p.  127,  pi.  10. 

Doliosaurus  me'calU,  Girard,  U.  S.  Explor.  Exped.,  Herp.,  1858, 
p.  408;  Baird,  U.  S.  Mex.  Bound.  Snrv.,  Bept.,  p.  9,  pi.  28, 
figs,  4-6. 

Description, — Snout  very  short,  with  nostrils  opening 
abov^  continuations  of  superciliary  ridges.  Large  head- 
spines;  one  slender  occipital,  three  to  five  temporals, 
and  five  to  seven  sublabials,  on  each  side.  Sometimes 
a  small  interoccipital  horn.  Scales  on  upper  surface  of 
head  slightly  convex  and  nearly  smooth,  two  on  occiput 
being  largest.  Supralabials  small,  but  projecting,  mak- 
ing margin  of  upper  lip  serrate.  Gular  region  covered 
with  small,  smooth  scales,  of  which  one  series  on  each 
side  is  slightly  enlarged.  Below  infralabials  a  series  of 
very  large,  spinose  plates.  Two  or  three  small  groups 
of  spines  on  sides  of  neck.  Back,  tail,  and  upper  sur- 
faces of  thighs  bearing  scattered,  very  slightly  elevated, 
weakly  keeled,  tubercular  scales,  with  small  keeled  scales 
or  smooth  granules  between.  Two  or  three  series  of 
peripheral  spines;  those  of  upper  or  of  middle  series 
largest.  Tail  greatly  flattened  and  bearing  a  fringe  of 
thickly  set,  slender  spines.  Scales  on  front  of  arm 
large,  pointed,  and  strongly  keeled.  Those  on  chest 
small  and  smooth,  except  anteriorly,  where  larger  and 
keeled.     Scales  of  abdomen  small  and  smooth.    Most  of 
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lower  caudal  scales  keeled.  Tympanum  entirely  covered 
with  granular  scales.  Femoral  pores  arranged  in  long 
series,  eighteen  or  twenty  on  each  side. 

The  body  is  ash-color  or  yellowish  olive  above,  with  a 
narrow  mecjian  dorsal  line  of  black  or  dark  brown,  ex- 
tending from  the  occiput  to  the  base  of  the  tail.  There 
is  a  brown  blotch  on  each  side  of  the  neck.  Double 
series  of  rounded  dark  spots  ornament  each  side  of  the 
back,  uniting  to  form  faint  cross-bars  on  the  tail.  The 
lower  surfaces  are  silvery  or  yellowish  white. 

Length  to  anus 48 

Length  of  tail 22 

Snout  to  oar 9 

Width  of  head 17 

Length  of  occipital  spine 6 

Fore  limb 23 

Hind  limb » 29 

Base  of  fifth  to  end  of  fourth  toe 10 

DUtHhution, — The  locality  in  San  Diego  County  at 
which  the  original  specimen  of  this  species  was  secured 
is  stated  as  the  Great  Desert  of  the  Colorado,  between 
Vallecita  and  Camp  Yuma,  about  one  hundred  and 
sixty  miles  east  of  San  Diego.  I  believe  that  this  is  the 
only  Californian  record  of  the  Flat-tailed  Horned  Toad.* 

Family  IV.     ANGUID^. 

In  the  lizards  of  this  family,  the  tongue  is  formed  of 
a  larger,  thick,  posterior  portion,  and  a  smaller,  thin, 
emargmate,  anterior  part  which  is  more  or  less  retrac- 
tile into  a  fold  of  the  posterior  portion.  The  imbricate 
scales  are  reinforced  with  bony  plates.  In  some  genera 
the   limbs   are   well  developed,  but  in  others  they  are 


*  Tarrow  and  Henshaw  record  several  specimens  from  tbe  Mojave  Desert  as  belonging 
to  tbla  species  (Sorv.  W.  lOOtb  Mer.,  Append.  NN,  1878,  p.  226),  bnt  these, doubtless,  were 
reslly  P.  flatj/rkinot. 
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nidi  men  tary   or   even    absent.     The    family    is    repre- 
sented in  California  by  a  single  genus.  ■■ 

Genas  14.      GERRHONOTUS.  m 

Oerrhonolua,   Wibom.,   Ibis,    1828,  p.  37S;  Abronia,   OluY,  Anu.  ft 
Mag.  Nat.  Hist.,  I,  1839.  p.  3SS;  Elgaria.  Qrav,  1.  c,  p.  390. 

There  are  four  pentadactyle  limbs.  The  head  and 
body  are  elongate,  but  shorter  than  the  tail.  The  head- 
plates  are  rather  large  and  change  gradually  to  those  of 
the  neck.  Interoccipital  and  azygous  prefontal  plates 
are  present.  The  dorsal,  caudal,  and  ventral  scales  are 
large,  rhombotdal,  and  arranged  in  transverse  as  well  as 
longitudinal  series.  A  band  of  granules  along  each 
side  of  the  body  is  usually  hidden  by  a  dermal  fold. 
The  eye  is  large,  with  round  pupil  and  well  developed 
lids.  The  ear-opening  is  distinct.  There  is  no  trans- 
verse gular  fold.     Femoral  and  preaual  pores  are  absent. 

SYNOPSIS  OF  SPECIES, 
a.— Lower  temporal  acalee  smooth. 

b. — Dorsal  aad  oaoiJal  ecalea  sCroDglj  keeled. 

c. — Dorsal  Bcales  in  fourteen  (rsiet;  14|  or  12^)  longittidinal  etaiet; ' 
interoccipital  plate  (asnall.v)  single;  a/jgoiis  prefronUt  large  and 
very  brood;  belly  rarely  withonl  gray  or  slate -colored  longitudinal 
lines,  which,  when  present,  rnu  along  the  middle  of  each  series  of 

ventral  plules.f O.  Bcincicftuda.— p.  103. 

c'.  —Dorsal  Hoales  in  sixteen  (rarely  15)  or  18)  lougitudiual  aeries;  in- 
teroccipital usually  represented  by  tuo  to  tour  small  scaleit: 
Hxygons  prefrontal  usually  of  moderate  size  or  suiull;  grny  or 
slate-colored  longiludioal  lines  between  the  series  of  ventral 
plates,  if  present G.  bumettii.— p.  107. 
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b'. — Dorsal  and  caudal  scales  weekly  keeled. 

Dorsal  scales  in  fourteen  (or  14 j)  longitudinal  series;  interocoipitals 
two  or  three  (rarely  one);  azygous  prefrontal  of  moderate  size  or 
small;  dark  ventral  lines  between  the  series  of  scales,  if  present; 
back  without  complete  dark  cross-bands .  O.  principis. — p.  112. 
a'. — Temporal  scales  keeled. 

Dorsal  scales  in  sixteen  longitudinal  series;  interocoipital  plate 
single;  azygous  prefrontal  large;  back  without  distinct  dark  cross- 
bands  O.  palxneri.— p.  113. 

28.— Gerrhonotus    scincicauda    (Skilton).       Alligator 
Lizard. 

f  Otrrhonotus  Weignumnii,  Gray,  Cat.  Liz.  Brit.  Mus.,  1845,  p.  54 

(type  locality  Mexico P);  O'Shauohnessy,  Ann.  Mag.  Nat.  Hist. 

(4),  XII,  1873,  p.  46. 
TropidoUpis  scincieaudOf  Skilton,  Am.  Joum.  Sci.  Arts,  (2),  Yll, 

1849,  p.  202,  pi.  at  p.  312,  figs.  1-3  (type  locality  Dalles  of 

the  Columbia). 
Elgaria  acincicauda,  Baibd  &  Gibard,  Stansbury*s  Exped.  Gt.  Salt 

Lake,   1853,  p.  348,  pi.  lY,  figs.  1-3;  Oi&abd,  U.  S    Explor. 

Exped.,  Herp.,  p.  210,  pL  XXIU,  figs.  1-9. 

the  position  of  the  dark  Tentral  lines),  which  are  hased  upon  an  examination  of   ISO 

ipeeiinenfl.    Some  of  the  detaila  of  these  specimens  are: 
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Slgaria  grandU,  Baibd  ft  Gikabo,  Proo.  Ae.  Nat.  Boi.  FhiU.,  VI, 

1852,  p.  176  (type  looalitj  Oregon);  Oikabih  U.  B.  Bzpkr. 

Exped.,  Herp^  p.  21%  pi.  XXII,  figs.  1-8. 
Otrrhonotua  muUiearinaiuM,  Tabbow,  Bull.  U.  B.  Nat.  Miu.»  No.  91, 

1882,  p.  47  (part);  Oopi,  Proo.  Ae.  Nat.  Bei.  PhUa^  1888;  pp. 

29,32. 
OtrrhonotuB  caruleuM^  Boulxitqkb,  Cat.  Lis.  Bfeit.  Miis^  11,  1886^ 

p.  273  (part). 
Gerrhonoius  acineicauda,   SnjryBOKB,  N.  A.  Faana,  No.  7»  180S, 

p.  195. 

Description. — Body  long  and  rather  slender,  with 
short  limbs  and  very  long  tail.  Head  pointedi  with 
flattened  top  and  nearly  vertical  sides;  its  temporal 
regions  often  greatly  swollen  in  old  specimens.  Rostral 
plate  rounded  in  upper  outline.  Behind  it,  on  top  of 
the  head,  a  pair  of  small  internasals,  a  pair  of  small 
frontonasals  (sometimes  absent),  a  very  large  azygous 
prefrontal,  a  pair  of  large  prefrontals,  a  long  frontal,  a 
pair  of  frontoparietals,  two  parietals  separated  by  an 
interparietal,  a  pair  of  occipitals,  and  a  (usually)  single 
interoccipital.  Two  series  (of  5  &  3)  supraoculars  and 
a  series  of  small  superciliaries.  Upper  temporal  scales 
usually  keeled,  but  lower  two  or  three  series  smooth. 
Upper  labials  much  larger  than  lower.  Below  latter  two 
series  of  large  sublabial  plates,  lower  larger.  Gular 
scales  smooth  and  imbricate.  Scales  on  upper  surfaces 
and  sides  of  neck,  body,  and  tail  large,  rhomboidal, 
slightly  oblique,  strongly  keeled,  strengthened  with 
bony  plates,  and  arranged  in  both  transverse  and  longi- 
tudinal series.  Number  of  longitudinal  dorsal  series  on 
body  fourteen  (rarely  12|  or  14|).  Number  of  trans- 
verse series  between  interoccipital  plate  and  backs  of 
thighs  varying  from  forty-one  to  fifty-two  (average  in 
85  specimens,  47.6).  A  band  of  granules  along  each 
side  from  the  large  ear-opening  to    the  anus,  usually 
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hiddeu  by  a  slroiig  fold.*^  Veulrul  plates  about  she  of 
dorsals,  amooih,  imbricate,  and  arranged  in  twelve 
longitudinal  series.  Number  of  scales  between  sym- 
physeal  plate  and  anus  varying  from  sixty-two  to  aixty- 
[  eight. 


The  gruimd  color  above,  in  adults,  ia  olive,  brown, 
yellow,  red,  or  gray,  usually  paler  on  the  aides  and 
crossed,  on  the  neck  and  body,  by  from  nine  to  sixteen 
continuous  irregular  black  or  dark  brown  bands.  These 
bands  are  usually  of  about  the  width  of  one  row  of 
scales,  but  are  undulate  and  sometimes  more  or  less 
diSused  on  the  back.  The  lateral  scales  which  these 
bands  occupy  are  tipped  with  white.  Sometimes  the 
tail  is  marked  like  the  back,  but  often  it  bears  merely  a 
I  central  row  of  small   brown    blotches.     The    head  and 


*Tbl*  fold  ofUu  dlMppB*n 
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limbs  may  be  either  unicolor  or  irregularly  mottled  with 
brown.  The  lower  aarfaces  are  white  or  yellowish, 
sometiines  suffused  with  pale  brown  or  gray.  The  ab- 
dominal and  thoracic  regions  are  rarely  without  gray  or 
slate-colored  lines  along  the  middle  of  each  longitodinal 
series  of  scales. 

Young  specimens  are  at  first  indistinguishable  from 
G.  bumettii  of  a  similar  age,  but  the  complete  dorsal 
cross-bands  very  soon  appear. 

Length  to  anns 41  60  80  114  ISS      IM 

Length  of  taU. . . .  .• 83  139  159  826  294 

Snout  lo  ear 10  12  17  SS  SO       14 

Width  of  head 7  8  U  16  SI 

Head  to  interoooipital 9  11  14  16  22 

Fore  limb 12  14  20  60  86       40 

Hind  limb 16  21  27  39  46       61 

Base  of  fifth  to  end  of  fourth  toe 5  7  10  14  16        17 

Distribution, — The  Alligator  Lizard  ranges  over  the 
whole  length  of  California,  but,  I  believe,  has  never 
been  found  east  of  the  Sierra  Nevada  or  on  the  Colorado 
or  Mojave  Deserts.  In  the  south  it  appears  to  be  the 
only  species  of  the  genus,  but  in  the  north  its  range 
overlaps  that  of  G.  bumettii,  G,  palirteri,  and  G.  principis. 
Mr.  H.  W.  Henshaw  found  it  on  Santa  Cruz  Island.  I 
have  examined  specimens  from  Santa  Rosa  Island  and 
from  Shasta  (Redding),  Mendocino  (Irishes,  Fairbanks), 
Lake  (Blue  Lakes,  Kelseyville),  Napa  (St.  Helena), 
Sonoma  (Santa  Rosa),  Marin  (Lagunitas),  Alameda 
(Calaveras  Valley,  Livermore,  Hay  wards,  Oakland, 
Berkeley),  Santa  Clara  (Palo  Alto,  Santa  Clara,  College 
Park,  Smith  Creek,  Los  Gatos),  Santa  Cruz  (Corralilos, 
Soquel),  Monterey  (Pacific  Grove),  El  Dorado  (FyflPe 
3700  feet,  Riverton  4000  feet),  Mariposa  (near  Wawona), 
Tulare  (Three  Rivers,  East  Fork  Kaweah),  Santa  Bar- 
bara (Santa  Barbara),  San  Bernardino  (Lytle  Creek), 
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Riverside  (San  Jacinto,  Riverside),  and  San  Diego 
(Carlsbad,  Cuyamaca  Mountains)  Counties,  California, 
and  Douglass  (Drain)  County,  Oregon.  It  seems  to  be 
most  abundant  in  the  chaparral  country,  but  is  by  no 
means  confined  to  this  belt. 

Habits. — This  large  and  elegantly  marked  species  is 

rather  slow  of  movement,  but  its  sluggishness  is  largely 

due  to  its  lack  of  timidity,  for,  if  thoroughly  frightened, 

it  sometimes  runs  with  great  swiftness.     It  is  usually  to 

be  seen  on  the  ground,  but  frequently  climbs  through 

the  bushes.     At  such  times  its  long  prehensile  tail  must 

be  very  useful.     Its  food  is  made  up  chiefly  of  insects, 

such  as  beetles  and  flies.     Like  the  following   species 

(0,    burnettii),    the  Alligator  Lizard    is  ovoviviparous. 

Messrs.  Doane  and  Ely  brought  me  a  pair  which  they 

found  mating  in  a  bush  near  Palo  Alto,  May  12,  1894. 

This  lizard  sometimes  bites  fiercely  when  caught,  but, 

like  all  Californian  reptiles  excepting  the  rattlesnakes,  is 

not  poisonous. 

29. — Gerrhonotus  burnettii  Gray.    Burnett's  Alligator 
Lizard. 

lOerrhonotus  cctruleua,  Wieom.,  Isis,  1828,  p.  380  (type  locality 
««BrazU"*);  Wieom.,  Herp.  Mex.,  1834,  pp.  29,  31;  Bocoubt, 
Miss.  Sci.  an  Mex.,  Rept.,  1878,  p.  353,  pi.  XXIc,  figs.  3,  3a; 
BocLiNOEB,  Gat.  Liz.  Brit.  Mus.,  II,  1885,  p.  273  (part). 

Gerrhonotus  burnettii^  Gray,  "GriflF.  An.  King.,  IX.,  Synop.  Rept., 
1S31,  p.  64"  (type  locality  *' South  America");  Gray,  Ann. 
Mag.  Nat.  Hist.,  I,  1838,  p.  390;  Gray,  Beeohey's  Yoy.,  Zool., 
1839,  p.  96,  pi.  XXXI,  fig.  2;  Gray,  Gal.  Liz.  Brit.  Mus.,  1845, 
p.  54;  0*SuAnoHNBS«Y,  Ann.  Mag.  Nat.  Hist.  (4),  XII,  1873,  p. 
47;  BocouRT,  Miss.  Sci.  an  Mex.,  Rept.,  1878,  p.  356,  XXIc,  figs. 
4,  4a;  Stbjnegsr,  N.  A.  Fauna,  No.  7,  1893,  p.  197. 


^Boeoort  qnotos  from  Peten  (Miss.  Sci.  au  Mex.,  6e  llv.,  p.  356):  *'  Ce  Qerrhonote  a  6U 
lapportA  INur  M.  GhamlBto,  que  a  fait  des  collections  sur  lee  cdtes  occidentalee  dee  deux 
AmMqnei,  aussi  ee  pourrelt-il  qn'il  ait  6ti  recnellli  en  Galifomie.  d'oii  ce  voyageur  a 
lapport^  dlTcin  objets  d'bistoire  naturelle." 
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Elgaria  formosoj  Baird  and  Qibard,  Proc.  Ac.  Nat.  Sci.  Phila.,  VI, 
1852,  p.  175  (t^pe  locality  California);  Gibard,  U.  S.  Explor. 
Exped.,  Herp.,  p.  206,  pi.  XXIII.  figs.  10-17. 

Description. — Body  long  and  rather  slender,  with  short 
limbs  and  very  long  tail.  Head  pointed,  with  flattened 
top  and  nearly  vertical  sides,  its  temporal  regions  some- 
times swollen.  Rostral  plate  large,  and  rounded  in 
upper  outline.  Behind  it,  on  top  of  head,  a  pair  of 
small  internasals,  a  pair  of  frontonasals,  a  small  or 
moderate-sized  azygous  prefrontal,  a  pair  of  prefrontals, 
a  large  frontal,  a  pair  of  frontoparietals,  two  parietals 
with  an  interparietal  between  them,  and  a  pair  of  occip- 
itals  separated  by  from  one  to  four,  usually  by  two  or 
three,  interoecipitals.  Two  series  of  (5  and  3)  supra- 
oculars and  a  series  of  small  superciliaries.  Upper 
temporal  scales  usually  keeled,  but  lower  two  or  three 
series  smooth.  Upper  labials  much  larger  than  lower. 
Below  latter,  two  series  of  large  sublabial  plates,  lower 
much  the  larger.  Gular  scales  imbricate  and  smooth. 
Scales  on  upper  surfaces  and  sides  of  neck,  body, 
and  tail  rhomboidal,  slightly  oblicjue,  strongly  keeled, 
strengthened  with  bony  plates,  and  arranged  in  both 
transverse  and  longitudinal  series.  Number  of  longi- 
tudinal series  on  body  sixteen  (rarely  14|  or  18).  Num- 
ber of  transverse  series  between  occipital  plates  and 
back  of  thighs  varying  from  forty-three  to  fifty-two 
(average  in  63  specimens,  48.5).  A  band  of  granules 
along  each  side  from  large  ear-opening  to  anus,  usually 
hidden  by  a  strong  dermal  fold.  Ventral  plates  about 
size  of  dorsals;  smooth,  imbricate,  and  arranged  in 
twelve  (or  13)  longitudinal  series.  Number  of  scales 
from  symphyseal  plate  to  anus  varying  from  fifty-eight 
to  sixty-four. 

The    ground    color    above,   in  adults,   is  gray,  olive. 
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yellow,  green,  brown,  or  almost  black,  with  numerous 
irregular  black  or  dark  brown  cross-bands,  which,  how- 
ever, usually  are  broken  up  into  two  lateral  series  of 
vertical  bars  and  one  median  series  of  irregular  spots  or 
blotches.     The  ground  color  of  the  longitudinal  band 


between  the  median  and  lateral  dark  markings  is  often 
lighter  than  elsewhere.  Most  of  the  lateral  scales  occu- 
pied by  the  dark  bars  are  tipped  with  white.  The  col- 
oration of  the  tail  is  similar  to  that  of  the  back.  The 
head  and  limbs  may  be  either  unicolor  or  irregularly 
mottled  with  black  or  brown.  The  lower  surfaces  are 
white,  yellow,  green,  or  gray,  often  with  dark  gray  or 
slate-colored  lines,  which,  when  present,  appear  between 
the  longitudinal  series  of  scales. 

The  young  are  similarly  colored,  but  the  dorsal  bands 
are  always  broken  and  the  medial  spots  are  much  smaller 
than  is  usual  in  adults.  The  ground  color  of  newly  born 
young  is  an  iridescent  bronze. 

Ijength  to  anus 27  52  76  88  98  99 

Length  of  tail 32  89  126  145  162  172 

Snout  to  ear 7  11  15  17  19  20 

Width  of  head 5  7  11  12  14  14 

Head  to  iuteroooipital 6  10  12  14  16  16 

Fore  limb 7  12  18  22  23  24 

Hind  limb 8  16  24  30  31  33 

Base  of  fifth  to  end  of  fourth  toe 3  6  8  11  10  12 

Distribution. — Burnett's  Alligator  Lizard  occupies,  so 
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far  as  is  at  present  known,  merely  a  narrow  strip  of 
country  extending  along  the  coast  from  Monterey  to 
Mendocino  County,  California.*  Parts,  at  least,  of  this 
area  it  holds  in  common  with  its  larger  congener  0. 
scincicauda,  I  have  examined  specimens  from  Mendo- 
cino (Irishes),  Sonoma  (Healdsburg),  Marin  (Mill  Val- 
ley), San  Francisco  (Lake  Merced,  Presidio),  San  Mateo 
(Searsville,  Pescadero),  Santa  Clara  (Palo  Alto),  Santa 
Cruz  (Boulder  Creek,  Big  Trees,  Glenwood,  Sequel),  and 
Monterey  (Pacific  Grove)  Counties. 

Habits, — These  slow-moving  lizards  may  easily  be 
caught  on  the  sand  hills  of  San  Francisco,  where  they 
are  very  common.  They  are  insect-eaters,  feeding 
chiefly  upon  beetles.  Females  usually  show  little  resent- 
ment when  handled,  but  males  often  become  very  angry 
and  will  hiss  and  bite  fiercely,  although  unable  to  draw 
blood.  A  captive  male  would  hiss  and  jump  at  my 
fingers  whenever  the  door  of  his  cage  was  opened.  The 
skin  is  renewed,  sometimes  at  least,  twice  each  year, 
and,  contrary  to  the  method  usual  among  lizards,  is 
shed  in  a  single  piece,  the  animal  escaping,  as  it  were, 
through  its  own  mouth,  and  neatly  inverting  its  former 
covering.     The  tail  is  strongly  prehensile. 

The  eggs  are  retained  in  the  body  until  the  young  are 
fully  formed.  If  numerous,  the  lateral  fold  gradually 
disappears  as  they  increase  in  size.  The  young  are 
coiled  up  in  a  thin,  transparent  membrane  when  born. 
They  almost  immediately  push  the  snout  through  this 
covering  by  straightening  the  body  and  in  the  course 
of  a  few  minutes  set  themselves  entirely  free.  The 
number  of  young  varies  from  two  to  fifteen,  but  is  usu- 
ally  about  seven.     Two    females  were  caught  June  5, 


*I  have  seen  two  typical  specimenB  said  to  have  been  collected  in  the  Cayamaoa  Mta.» 
San  Diego  Ck).,  but  this  locality  needa  confirmation. 
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1895,  and  put  in  small  cages,  where  there  were  supplied 
with  flies  and  water,  of  which  these  lizards  are  very  fond. 
Young  appeared  in  one  box  August  29  and  in  the  other 
September  24,  1895.  Those  of  the  first  brood  varied  in 
length  from  seventy-one  to  seventy-six  millimeters,  and 
those  of  the  second,  from  fifty-eight  to  sixty-two.  The 
old  lizards  showed  no  affection  or  solicitude  for  their 
young,  but  the  young  liked  to  be  near  their  parents. 
Six  out  of  fifteen  inherited  an  irregularity  of  the  dorsal 
scale-series,  shown  by  their  female  parent.* 

During  the  first  few  days  these  young  lizards  ate 
nothing,  but  then  they  began  to  snap  at  the  smaller 
flies.  When  stalking  flies,  they  crouched  close  to  the 
ground  and  crept  slowly  forward,  their  heads  swaying 
from  side  to  side  and  their  tails  quivering  or  thrashing 
with  excitement.  Then,  if  the  snap  was  successful,  the 
prey  was  held  firmly  in  the  jaws  while  the  lizard,  with 
body  and  tail  straightened,  rolled  rapidly  over  and  over, 
grinding  the  fly  in  the  sand.  Frequently  when  one 
had  caught  a  fly  the  others  would  rush  up  and  feel  of  it 
inquisitively  with  their  tongues,  sometimes  even  trying 
to  appropriate  it  to  themselves.  Sometimes,  too,  one's 
chase  was  interrupted  by  another  lizard  seizing  the 
quivering  tip  of  the  hunter's  tail.  The  young  lizards 
were  very  fond  of  lying  in  the  water,  and  several  delib- 
erately held  their  heads  under  its  surface  until  they 
were  drowned.  The  last  of  the  family  died.  May  5, 
1896,  during  a  vain  endeavor  to  shed  its  skin. 

The  lizards  which  I  kept  in  confinement  were  more 
or  less  active  throughout  the  winter,  but  Mr.  James  M. 
Hyde  broke  up  two  decaying  logs,  near  Pescadero,  De- 
cember 22,  1893,  and  found  five  lizards  of  this  species 

*  I  b»Te  fomid  a  aimlUr  IrregnlArity  in  only  two  of  forty-nine  other  ■i>eoimens.    One  of 
tbeae  wtm  from  the  eame  locality  ae  this  female. 
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hibernating   with  five  Sceloporus  oocidentalis  and   one 
Eumeces  skiltonianus, 

30. — Gerrhonotus  principis  (Baird  &  Girard).     North- 
ern Alligator  Lizard. 

Elgaria  principis,  B.  &  G.,  Proc.  Ac.  Nat.  Sci.  Phila.,  1852,  p.  175 
(type  locality  Ore^n  and  Puget  Sound);  Girard,  U.  S. 
Explor.  Exped.,  Herp.,  p.  214,  pi.  XXII,  figs.  9-16. 

Description, — Body  long  and  rather  slender,  with 
short  limbs  and  long  tail.  Head  pointed,  with  flattened 
top  and  almost  vertical  sides,  its  temporal  regions  some- 
times slightly  swollen.  Rostral  plate  large,  and  rounded 
in  upper  outline.  Behind  it,  on  top  of  head,  follow  a 
pair  of  small  internasals,  a  pair  of  frontonasals,  a  mod- 
erate-sized or  small  azygous  prefrontal,  a  pair  of  pre- 
frontals, a  long  frontal,  a  pair  of  frontoparietals,  two 
parietals  with  an  interparietal  between  them,  and  a  pair 
of  occipitals  separated  by  one  or  usually  two  or  three 
interoceipitals.  Two  series  of  supraoculars  and  a  series 
of  small  superciliaries.  Upper  temporal  scales  usually 
smooth  and  lower  two  or  three  series  always  so.  Upper 
labials  much  larger  than  lower.  Below  latter,  two  series 
of  sublabial  plates,  lower  much  the  larger.  Gular  scales 
imbricate  and  smooth.  Scales  on  upper  surfaces  and 
sides  of  neck,  body,  and  tail  large,  rhomboidal,  slightly 
oblique,  weakly  keeled,  strengthened  with  bony  plates, 
and  arranged  in  both  transverse  and  longitudinal  series. 
Number  of  longitudinal  series  on  body  fourteen  (rarely 
14|  or  16).  Number  of  transverse  series  between  occip- 
ital plates  and  back  of  thighs  varying  from  forty-four 
to  fifty-three.  A  band  of  granules  along  each  side  from 
large  ear-opening  to  anus,  usually  hidden  by  a  strong 
dermal  fold.  Ventral  plates  about  size  of  dorsals, 
smooth,  imbricate,  and  arranged  in  twelve  longitudinal 
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series.     Number  of  scales  from  symphyseal  plate  to  anus 
varying  at  least  from  fifty-six  to  sixty-two. 

The  ground  color  above  is  olivaceous  brown,  without 
cross-bands,  but  with  numerous  irregular  dark  brown 
spots,  which  sometimes  form  longitudinal  series.  The 
head  and  limbs  are  usually  more  or  less  clouded  with 
dark  brown.  The  lower  surfaces  are  yellowish  or  green- 
ish white,  often  slightly  washed  with  gray,  and  with  or 
without  slate-colored  lines  between  the  longitudinal 
series  of  scales. 

Length  to  anuB 90  91  96  96  102  105 

Lengthoftail 141  151  139  152  148 

Snonttoear 16  17  18  18  19  19 

Width  of  head 12  12  12  12  13  13 

Head  to  interocoipital 14  14  15  15  15  15 

Forelimb 21  21  23  22  23  23 

Hind  limb 28  27  29  29  29  29 

Base  of  fifth  to  end  of  fourth  toe 10  10  11  10  11  11 

Distrnbution, — The  Northern  Alligator  Lizard  is  a 
species  of  western  Washington  and  Oregon,  whose  range 
seems  to  extend  south  on  the  western  slope  of  the  Sierra 
Nevada  of  California  at  least  as  far  as  Red  Point,  Placer 
County.*  It  may,  perhaps,  live  also  in  the  northwest- 
ern corner  of  the  State.  I  believe  that  this  form  will 
be  found  to  intergrade  with  both  G,  burnettii,  of  the 
coast,  and  0.  palmeri,  of  the  southern  Sierra  Nevada. 
Northward  its  range  extends  to  Vancouver  Island.  It 
is  very  abundant  near  Puget  Sound. 

31.  —  Gerrhonotous    palmeri    (Stejneger).      Mountain 
Alligator  Lizard. 

Oerrhanotus  seincicauda  palmeri,  Stejneger,  N.  A.  Fauna,  No. 
1S93,  p.  196  (type  locality  South  Fork  King's  River,  Calif.). 

Description. — Body   long    and   rather    slender,    with 

*The  identity  of  this  •p«clineii  is  not  certain.    It  may,  possibly,  be  an  abnormal 
eiample  of  G,  pdbmeri. 


114  CALIFORNIA    ACADEMY    OP   SCIENCES . 

short  limbs  and  long  tail.  Head  pointed,  with  flattened 
top  and  nearly  vertical  sides;  its  temporal  regions  some- 
what swollen.  Large  rostral  plate  rounded  in  upper 
outline.  Behind  it,  on  top  of  head,  follow  a  pair  of 
small  internasals,  a  pair  of  small  frontonasals,  a  large 
azygous  prefrontal,  a  pair  of  large  prefrontals,  a  long 
frontal,  a  pair  of  frontoparietals,  two  parietals  separated 
by  an  interparietal,  and  a  pair  of  occipitals  with  one  or 
more  interoccipitals  between  them.  Two  series  (of  5 
and  3)  supraoculars  and  one  series  of  small  supercil- 
iaries.  All  temporal  scales  keeled.  Upper  labials  much 
larger  than  lower.  Below  latter,  two  series  of  sublabial 
plates,  interior  larger.  Gular  scales  imbricate  and 
smooth.  Scales  on  upper  surfaces  and  sides  of  neck, 
body,  and  tail  large,  rhomboidal,  slightly  oblique, 
strongly  keeled,  reinforced  with  bony  plates,  and  ar- 
ranged in  both  longitudinal  and  transverse  series. 
Number  of  longitudinal  series  on  body  sixteen.  Num- 
ber of  transverse  rows  between  interoccipital  plate  and 
backs  of  thighs  varying  from  forty-two  to  forty-nine  in 
specimens  examined.  A  band  of  granules  along  each 
side  from  large  ear-opening  to  anus,  usually  hidden  by 
a  strong  dermal  fold.  Ventral  plates  about  size  of  dor- 
sals, smooth,  imbricate,  and  arranged  in  twelve  (or  13) 
longitudinal  series.  Number  of  scales  from  symphyseal 
plate  to  anus  fifty-nine  to  sixty-two. 

The  ground  color  above  is  olive-brown  or  bluish  or 
greenish  drab,  usually  a  little  paler  laterally  than  near 
the  middle  of  the  back.  There  are  no  definite  cross- 
bands,  the  dark  pigments  appearing  in  ill-defined  mar- 
blings  or  blotches  on  the  back,  or  in  white-tipped  black 
spots  on  the  sides.  The  head  and  limbs  are  usually 
unicolor,  but  may  be  marked  with  darker  brown.  The 
lower  surfaces  are  yellowish  or  greenish  white,  some- 
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times  slightly  washed  with  gray.  There  are  no  definite 
longitudinal  lines  on  the  belly  in  the  specimens  which 
I  have  seen,  but  two  specimens  have  indications  of  them 
between  the  rows  of  scales. 

Length  to  anus 37  88  91  98  106  120 

Snonttoear 9  19  19  22  23  26 

Width  of  head 6  14  14  17  18  21 

Head  to  iuteroccipital 8  15  16  18  19  20 

Fore  limb 10  24  24  25  .31  32 

Hind  limb 14  33  33  37  36  43 

Base  of  fifth  to  end  of  fourth  toe 5  12  12  14  14  15 

Distribution, — The  Mountain  Alligator  Lizard  has 
been  found  only  at  high  altitudes  (5,000  to  9,000  feet) 
on  the  western  slope  of  the  Sierra  Nevada  of  Tuolumne, 
Mariposa,  Fresno,  and  Tulare  Counties,  and  at  a  slightly 
lower  level  (Fyfle  3,700  feet)  in  El  Dorado  County.  It 
has  been  recorded  from  various  localities  along  the 
Kern,  Kaweah,  and  King's  Rivers  and  is  common  in 
the  Yosemite  Valley. 

Habits, — This  species  is  common  near  the  Little  Kern 
River.  Here  it  hides  behind  the  loose  bark  of  the  great 
pines.  Like  other  members  of  the  genus,  it  usually 
moves  slowly  and  seems  to  have  much  curiosity.  Near 
the  Yosemite  Valley  it  mates  about  the  middle  of  June. 

Family  V.     ANNlELLIDiE. 

This  family,  which  is  confined  to  California,  contains 
a  single  genus  of  strongly  degraded  lizards.  The  body 
is  cylindrical  and  snake-like,  without  strongly  marked 
neck  or  tail.  There  are  no  external  traces  of  limbs,  but 
a  rudimentary  pelvis  remains.  The  tongue  is  thick, 
with  a  thinner,  smooth,  deeply  notched  anterior  por- 
tion. The  teeth  are  few,  but  large  and  curved.  Thin 
osteodermal  plates  are  present. 
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Genus  15.     iJfNIELLA. 

AnnUlUi,  Gbat,  Ann.  &  Hag.  Nat.  Hist.  (2),  X,  p.  440  (tjpe 
pulohra). 

The  scales  are  small,  smooth,  imbricate,  and  rather 
soft;  the  dorsals,  laterals,  ventrals,  and  caudals  nearly 
equal-sized.  The  ears  are  entirely  concealed  and  the 
eyes  partially  so.  The  tail  is  very  blunt  and  ends  in  a 
round  plate.  The  preanal  scales  are  numerous.  The 
head-plates  are  few  and  large.  The  nasal  extends  to  or 
almost  to  the  labial  margin,  the  first  labial  appearing  on 
the  lower  surface  of  the  lip. 

8TN0PBIS  OF  SPECIES. 

a. — Color  above  drab  or  siWery  gray  or  jallowish  white,  with  three  or  more 
blaok  or  brown  lines A.  pulchra.— p.  116. 

a*. — Color  above  blaok  or  blackish  brown,  with  or  without  dark  longitudi- 
nal lines A.  nigra.— p.  US. 

32. — ^Anniella  pulchra  Gray.    Silvery  Footless  Liz- 
ard. 

AnnieUa  pulchra,  Gray,  Ann.  Blag.  Nat.  Hist.  (2),  X,  1852,  p.  440 
(type  locality  Oalifomia);  "Qray,  Zool.  Herald,  p.  154,  pi. 
XXYUI";  BoGOURT,  Miss.  Sci.  an  Mex.,  p.  460,  pi.  XXII^,  fig. 
2;  Baur,  Proc.  U.  S.  Nat.  Mns.,  XYII,  1894,  p.  345. 

Description. — Head  slightly  depressed,  rather  short, 
scarcely  distinct  from  neck  even  in  old  examples  where 
temporal  regions  have  become  swollen.  Snout  project- 
ing beyond  lower  jaw.  Rostral  plate  very  large  and 
strongly  recurved  on  top  of  snout,  w^liere  separated  from 
frontal  by  a  pair  of  large  prefrontals.  Behind  large 
frontal,  a  single  very  broad  frontoparietal,  its  posterior 
margin  notched  to  receive  a  small  interparietal  with 
which  it  frequently  unites.  On  each  side  of  interpa- 
rietal, a  small  parietal,  and  behind  these  usually  two 
small  occipitals  separated  by  an  interoccipital.  A  large 
supraocular  precedes  several  smaller  plates.  A  large 
preocular  with,  usually,  a  smaller  one  below  it.     Nasal 
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large  and  extendiug  to  margin  of  lip,  but  small  first 
aapralabial  plate  may  be  seen  below  it.     Second  supra- 
labial  largest.     Symphyseal  large,  followed  by  several 
pairs     of     large     sublabials. 
Infralabials  smaller  than  su- 
pralabials.      Dorsal,  ventral, 
lateral,  and  caudal  scales  all 
similar,    slightly   largest    on 
tail   end    smallest  on    neck, 
strongly  imbricate,  rounded 

in  posterior  outline,  and  per-       ^^^^^^         ,>W   j**.    Jt^ 
fectly  smooth.    Preaual scales      ^^fe  i     3j^ 

slightly  enlarged.    Numberof      ^^      ''T'**'^'"**)^ 
longitudinal  series  of  scales      ^^ffl     '''S3f^i'<r'*^<*v- 
around   body    varying    from       ^  "^ 
twenty-four  to  thirty-four. 

The  color  above  is  yellowish  white  or  silvery  or  drab- 
gray,  with  one  distinct  longitudinal  brown  line  down 
the  middle  of  the  back  and  one  or  more  similar  lines 
along  each  side.  Very  narrow  brown  zigzag  lines  usu- 
ally run  along  the  margins  of  the  other  series  of  dorsal 
scales.  These  lines  are  sometimes  quite  yellowish,  some- 
times nearly  black.  The  lower  surfaces  are  yellowish 
white,  frequently  suffused  with  brown,  slate,  or  gray  on 
the  chin,  throat,  and  tip  of  tail,  and  often  showing  nar- 
row zigzag  longitudinal  lines.  The  entire  upper  surface 
of  a  specimen  from  San  Bernardino  is  slightly  suffused 
with  olive-gray. 

Length  to  anoa 84       07      I2S      130      143      146 

Length  of  taU *4       SO       70       74       8»       96 

Width  of  bead 4         4         5         5         6         6 

Head  to  inten«TiBtal 4  6  iS  5  S  6 

Kameter  of  body 4         S         6         7         7         7 

Distribution. — The  most  northern  localities  from  which 
I  have  obtained  specimens  of  this  lizard  are  San  Ardo, 
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in  the  interior  of  Monterey  County,  and  Bear  Valley, 
in  San  Benito  County.  It  doubtless  occurs  in  many 
parts  of  the  San  Joaquin  Valley,  where  it  has  been  taken 
in  Tulare  County.  Farther  south  it  has  been  found  at 
San  Bernardino,  and  is  very  common  near  San  Jacinto, 
Riverside  County,  and  in  the  western  portion  of  San 
Diego  County. 

Habits. — The  habits  and  food  of  the  Footless  Lizard 
or  '  *  Silver  Snake  "  are  the  same  as  those  of  Anniella 
nigra. 

33. — Anniella  nigra  Fischer.     Black  Footless  Lizard. 

Anniella  nigra,  Fischkb,  Abh.  Nat.  Vereiu  Hambarg,  IX,  1,  1885 
(1886),  p.  9  (type  locality  San  "Diego,  California). 

Description. — Head  very  slightly  depressed,  short, 
and  scarcely  distinct  from  neck.  Snout  projecting  be- 
yond lower  jaw.  Rostral  plate  very  large  and  strongly 
recurved  on  top  of  snout,  separated  there  from  frontal 
by  a  pair  of  large  prefrontals.  Behind  large  frontal, 
single  very  broad  frontoparietal,  its  posterior  margin 
notched  to  receive  a  small  interparietal  with  which  it 
sometimes  unites.  On  each  side  of  interparietal,  a 
small  parietal,  and  behind  these  usually  two  small  occip- 
itals  separated  by  an  interoccipital.  One  large  and 
one  or  more  small  supraoculars  and  a  series  of  small 
superciliaries.  Large  preocular  with  a  smaller  one  be- 
low it.  Nasal  large  and  extending  to  margin  of  lip, 
but  a  small  first  supralabial  may  be  seen  below  it. 
Second  supralabial  largest.  Symphyseal  large,  followed 
by  several  pair  of  large  sublabials.  Infralabials  smaller 
than  supralabials.  Dorsal,  lateral,  ventral,  and  caudal 
scales  all  similar,  slightly  largest  on  tail  and  smallest  on 
neck,  strongly  imbricate,  rounded  in  posterior  outline, 
and  perfectly  smooth.     Preanal  scales  slightly  enlarged. 


RBPTILES   OF   THE    PACIFIC    COAST.  119 

Number  of  longitudinal  series  of  scales  around  body 
not  differing  from  Anniella  pulchra. 

The  entire  upper  surface  is  deep  blackish  brown,  with 
or  without  indistinct  lines  of  darker  brown  or  black 
corresponding  in  position  with  those  of  A.  ptdchra. 
The  chin,  throat,  and  the  tip  of  the  tail  are  sufifused  with 
dark  brown.  The  rest  of  the  lower  surface  is  yellowish 
white,  sometimes  with  narrow  brown  zigzag  lines  be- 
tween the  longitudinal  series  of  scales. 

Length  to  anas 117  137  148  149  149  161 

Length  of  tail 17*  68  26*  17*  17*  20* 

Width  of  head 5  5^  6  6  7  7 

Head  to  interparietal 4  5  5  6  6  6 

Diameter  of  body 5  6  7  7  8  8 

If  the  type  of  A.  nigra  really  came  from  San  Diego 
it  is  doubtful  if  this  form  is  worthy  of  recognition. 
However,  it  seems  best  to  retain  it  here,  because  all  the 
numerous  black  specimens  which  I  have  seen  were  col- 
lected on  the  coast  of  Monterey  County,  where  no  speci- 
men of  the  light  form  has  been  found. 

Distribution. — Pacific  Grove,  Monterey  County  (and 
"San  Diego,  California"?). 

Habits. — The  Black  Footless  Lizard  burrows  in  the  soil 
of  the  pine  forest  at  Pacific  Grove.  It  is  sometimes 
found  under  stones  or  boards,  but  travels  swiftly  under 
the  surface  of  the  loose  soil.  An  examination  of  the 
contents  of  several  stomachs  has  shown  its  food  to  consist 
of  large  insect  larvse  (more  than  1^  inches  long),  and 
two  small  ground  dwelling  beetles  (Helops  and  Platydema). 
Mr.  Harold  Heath,  of  Stanford  University,  has  found 
this  lizard  to  be  ovoviviparous. 

^  Beprodoeed  ?  ? 
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Family  VI.     HELODERMATID.E. 

This  family  containa  the  only  lizards  which  are  known 
to  be  poisonoDB.  There  i3  but  a  single  genus,  wilh  two 
BpecieB.  The  tongue  is  large,  deeply  divided  at  tip, 
smooth  anteriorly  bat  villose  posteriorly.  The  teeth 
differ  from  those  of  other  lizards  in  being  grooved. 
There  are  large  poison-glands  under  the  chin.  The 
limbs  are  well  developed.  The  skin  of  all  the  upper 
surfaces  is  covered  with  large  tubercles  which  often 
ossify.  The  belly  is  provided  with  squarish  plates. 
Usually  there  are  no  femoral  or  preanal  pores,  but  cue 
specimen  has  a  single  preanal  pore  of  great  size. 

Genus  i6.     HELODERMA. 

Jtetodtrma,  Wi«gm.,  Iiis,  lS2tl.  p.  624  itjpe  horriduml. 

There  are  four  pentadaetyle  limbs.  The  head  is 
covered  with  irregular,  convex,  bony  plates,  which  often 
codssify  with  the  skull.  The  back  and  sides  are  pro- 
vided with  more  or  less  regular  rows  of  tubercles  similar 
to  those  on  the  head.  The  ventral  plates  are  arranged 
in  transverse  series.  The  eye  has  well  developed  lids 
and  a  round  pupil.  The  ear-openings  are  large.  One 
strong  and  usually  one  or  more  weaker  gular  folds  are 
present. 
34. — Heloderma  suspectum  Cope.     Gila  Monstbk. 

Sthderma  nupeelum.   Cope,   Ftoo.  Ao.  Nat.  Sci.  Phil*.,  1869,  p.  S 

{typa  looslitjr  Bonoran  B«^oii)}  BunnLDT,  Proc.  Zool.  800. 

Loud.,    1890,   p.   148;   Htbjnioeb,   N.  A.  Fauna,  No.  7,   1893; 

p.  194. 

Description. — Head  andbody  depressed,  large,  heavily 

built,  with  short  limbs  and  tail.      Upper  surface  of  head 

broad,  flat,  and  covered  with  large,  irregular,  convex, 

bony   tubercles.      Snout  rounded.      Temporal   regions 

swollen.     Nostrils  large,  opening  laterally  between  three 
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plates.  Eye  rather  small.  Ear-opening  large,  elliptical, 
oblique,  and  overhung  by  temple.  Roetral  and  sym- 
physeal  plates  large.  A  paii'  of  internasals.  Three 
pair  of  plates  behind  symphyseal,  Gutar  region  and 
[old  with  small  round  or  oval, 
convex,  or  flattened  tubercles, 
changing  gradually  into  the 
plates  of  the  belly.  Body, 
limbs,  and  tail  covered  above 
and  laterally  with  nearly  equal- 
siied,  round,  smooth,  convex 
tubercles  separated  by  granules. 
Lateral  tubercles  passing  gradu- 
ally into  smooth,  flat,  squarish 
plates  in  transverse  rows  on 
lower  surfaces  of  body  and  tail. 
Digits  with  transverse  plates 
above  and  below.  A  pair  of  en- 
larged plates  in  front  of  anus. 

Probably  no  two  specimens  show  Just  the  same  pattern 
of  coloration.  The  top  of  the  head,  the  body  and  limbs 
are  variously  marbled,  banded,  or  reticulated  with 
orange  or  salmon  and  black  or  brown.  The  chin,  throat, 
snout,  and  sides  of  head  are  usually  of  the  dark  color 
with  few  if  any  orange  or  salmon-colored  tubercles. 
The  markings  on  the  tail  frequently  form  transverse 
bars  or  rings.  The  belly  is  orange  or  salmon  and  black 
or  brown,  tessellated. 

Length  to  anns 220  270  288  295  31fl  345 

Leagthoftail 101  125  140  14.1  146  150 

Snout  to  ear 36  4B  53  57  53  58 

WjdU)  of  head 31  43  50  49  49  S2 

Pwelimb 62  78  80  83  87  93 

Hind  limb 66  74  90  88  93  88 

BtM  of  fifth  to  «nd  o(  fourth  toe 18  20  23  25  25  20 
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DiatribtUion. — The  Gila  Hooster  baa  been  found  in 
the  Valley  of  the  Vii^in,  aboat  eight  miles  below  Bunk- 
erville,  near  the  eastern  bonndary  of  Nevada.  It  may 
be  that  it  occurs  on  portions  of  the  deserts  of  southeast- 
ern California,  bnt  as  yet  no  specimens  from  this  area 
have  found  their  way  into  museume. 

Hahiia. — The  Gila  Monsters  are  the  only  lizards  whose 
bite  is  known  to  be  poisonous.  The  venom  is  secreted 
by  large  glands  situated  just  under  the  chin,  and  flows 
out,  onto  the  floor  of  the  mouth,  between  the  lips  and 
the  gams.  Being  below  the  teeth  and  not  directly  com- 
municated to  them,  the  poison  sometimes  fails  to  Snd 
its  way  into  a  wound  although  the  teeth  are  grooved  to 
afford  it  a  passage.  .The  upper  jaw  of  the  Monster  is 
provided  with  a  saliva  which  possesses  no  poisonous 
properties.  This  harmless  saliva  appears  to  be  present 
in  the  lower  jaw  as  well  as  the  apper,  but  is  there  mixed 
with  venom  about  as  deadly  as  that  of  the  rattlesnakes. 
Although  provided  with  so  powerful  a  poison,  the  Gila 
Monster  is  so  gentle  and  sluggish  that  it  is  not  always 
easy  to  cause  one  to  bite,  but  when  thoroughly  angered 
it  bites  fiercely,  throwing  its  head  to  one  side  with 
lightning-like  quickness  and  holding  like  a  bull-dog  to 
whatever  it  has  seized.  Sumichrast  says  that  it  turns 
onto  its  back  before  biting.  Although  this  observation 
has  not  been  confirmed,  the  presence  of  venom  in 
the  lower  jaw  only  would  explain  such  an  action.  In 
spite  of  its  clumsy  form  it  sometimes  climbs  bushes, 
probably  in  search  of  bird's  eggs,  which,  together  with 
young  rabbits,  etc.,  form  its  food. 

Family  VII.     XANTUSIID^. 

This  family  contains  but  three  genera;  one  Central 
American,  one  West  Indian,  and  one  Californian.    The 
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eyes  are  without  lids.  The  head  is  covered  with  large 
shields.  The  upper  surface  of  the  body  is  granular  or 
tubercular,  but  the  lower  is  provided  with  plates.  The 
tongue  is  broad,  plicate,  with  tip  indistinctly  notched. 
The  ear-opening  is  large.    Femoral  pores  are  present. 

Genus  17.     ZAITTUSIA. 

Xantusiaf  Baird,  Proc.  Ao.  Nat.  Sci.  Phila.,  1858,  p.  255  (type 
vigilis);  Zablepais,  Cope,  Am.  Nat.,  XXIX,  1895,  p.  758  (type 
henshawi);  Amcebopsis,  Cope,  1.  o.,  p.  758  (type  gUberti). 

The  dorsal  granules  are  uniform.  Superciliary  and 
sometimes  supraocular  plates  are  present.  The  inter- 
parietal is  separated  from  the  frontal  by  the  fronto- 
parietal plates.  The  pupil  is  vertically  elliptic.  There 
are  two  or  three  transverse  gular  folds,  the  last  edged 
with  enlarged  plates. 

SYNOPSIS  OF  SPECIES. 

ft.--One  series  of  small  plates  (saperoiliaries)  oyer  eye. 
b. — Ventral  plates  in  twelve  longitudinal  series;  yellow  or  brown  with 

dark  spots  on  single  grannies X.  vi^ilis. — p.  123. 

b*. — Ventral  plates  in  fourteen  longitudinal  series;  irregularly  marbled 
with  yellow  lines  enclosing  large  dark  brown  spots. 

X.  henshawi. — p.  128. 
a^ — Two  series  of  small  plates  (superciliaries  and  supraoculars)  over  eye ; 
ventral  plates  in  sixteen  longitudinal  series.  X.  riversiana. — p.  130. 

35 — ^Xantusia  yigilis  Baird.     Desert  Night  Lizard. 

Xantuaia  vigilin,  Baird,  Proc.  Ac.  Nat.  Sci.  Phila.,  1858,  p.  255  (type 
locality  Fort  Tejon,  California);  Stejneoer,  N.  A.  Fauna, 
No.  7,  1893,  p.  198,  pi.  Ill,  figs,  la-lc. 

Description. — Body  nearly  cylindrical,  with  very  short 
limbs.  Upper  surface  of  head  flattened,  curving  to- 
wards snout.  Three  folds  on  throat,  anterior  connect- 
ing ears  and  encircling  head.  Nostril  opening  at  junc- 
tion of  rostral,  internasal,  postnasal,  and  first  labial 
plates.  Rostral  in  contact  with  first  labial  and  inter- 
nasal  plates.      Two    internasals   followed    by    a    large 
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Bubhexagonal  frontonasaL  Behind  this,  two  prefronti 
(in  contact),  bordered  posteriorly  by  singlo  bfoi 
frontal  and  first  superciliary  plates.  Bach  of  i\ 
frontoparietal  plates  forming  satores  with  frcmtal^  sc 
ondy  third,  and  fourth  superciliaries,  first  supratempon 
parietal,  interparietal,  and  its  fellow  of  opposite  sid 
Parietals  and  very  large  interparietal  bordered  behind  1 
two  large  occipitals.  A  row  of  small  supratemporal  8cu< 
along  outer  edge  of  occipital  and  parietal  plates.  *  Ti 
large  loreals  in  contact  below  with  superior  labiab  ai 
above  with  frontonasal  and  prefrontal  plates.  A  lair 
postnasal  in  front  of  first  loreal.  A  series  of  small  plate 
upper  of  which  are  superciliaries,  usually  surroundii 
eye.  Between  this  ring  and  larger  loreal,  two  or  thr 
small  plates.  Four  or  five  superior  and  three  or  loi 
inferior  labials  to  a  point  below  middle  of  eye.  B; 
large,  without  lids,  with  vertical  pupil.  Its  diamet 
contained  about  twice  in  distance  from  end  of  snout 
orbit.  Oblique  ear-opening  with  a  very  weak  anteri 
denticulation.  Inferior  labials  in  contact  with  larj 
sublabials.  First  pair  of  latter  in  contact  on  medic 
line.  Back,  sides,  upper  and  posterior  surfaces  < 
limbs,  and  gular  regions,  covered  with  subhexagon 
granules.  A  series  of  large  plates  along  edge  of  la 
gular  fold.  Ventrals  quadrate,  in  twelve  longitudin 
and  twenty-seven  to  thirty  transverse  series.  Larj 
preanal  plates  arranged  in  two  rows  of  two  each,  som 
times  surrounded  by  a  few  smaller  scales  or  granule 
Tail  conical  and  covered  with  whorls  of  smooth,  narro 
and  transversely  convex  scales;  its  length  very  variabl 
Six  to  ten  femoral  pores  forming  a  series  along  esa 
thigh. 

The  ground  color  in  different  specimens  varies  fro 
smoke  gray,  through  many  shades  of  yellow  and  brow; 
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to  clove  brown.  Scattered  granules  are  dark  brown  or 
black.  At  times  these  dark  granules  are  so  numerous 
as  to  become  confluent,  with  a  tendency  to  form  longi- 
tudinal lines.  In  other  individuals  they  are  scarcely 
visible.  Some  specimens  have  heavy  dotting  on  a  very 
pale  ground;  in  others  the  dotting  is  heavy  on  a  dark 
ground;  many  show  faint  dots  on  a  light  ground;  and 
several  have  few  dots  on  a  dark  ground.  A  yellowish 
line  usually  runs  back  on  the  neck  from  the  outer  edge 
of  each  occipital  plate.  Two  similar  lines  may  some- 
times be  seen  above  these.  The  lower  parts  are  creamy 
white,  sometimes  clouded  with  brown  toward  the  sides. 
The  young  average  much  darker  than  the  adults. 

Length  to  anus 22  37  42  44  47 

Length  of  tail 24  41  61  47  40^ 

Shielded  part  of  head 6  9  9          9  10 

Snout  to  ear 5|  8          8          Si  9 

Snont  to  anterior  gnlar  fold 5^  8          8          Si  9 

Snont  to  posterior  gnlar  fold 9  13  14  15  15 

Fore  limb 7  lOf  11  11  12 

Hind  Hmb 9i  15  15i  16  17 

Base  of  fifth  to  end  of  fourth  toe 4  5i  5f        6  6i 

Distribution. — The  Desert  Night  Lizard  is  the  most 
abundant  of  its  class  in  the  territory  it  has  chosen  for 
its  home.  It  seems  to  be  peculiarly  dependent  upon 
the  presence  of  tree  yuccas.  These  weird  plants  grow 
in  each  of  the  localities  from  which  the  lizard  has  been 
recorded,  viz.:  Fort  Tejon  in  the  Canada  de  las  Uvas, 
Kern  County,  and  Hesperia,  San  Bernardino  County, 
California,  and  Pahrump  Valley,  Nevada. 

Dr.  Charles  H.  Gilbert  and  the  writer  collected  speci- 
mens near  Mojave,  Kern  County,  and  found  a  portion 
of  a  cast  skin  at  Victor,  San  Bernardino  County,  in 
November,  1893.     In  September  of  the  following  year, 

*  Ragrown. 
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the  writer  found  this  species  common  at  Mojave  and 
Hesperia,  and  Becured  a  single  specimen  near  Cabai^on 
on  the  eastern  elope  of  San  Gorgonio  Pass,  Kiverside 
County,  California.  The  first  three  of  these  localities 
are  situated  in  the  great  Yvccu-arborescens  belt,  which 
extends  along  the  southwestern  edge  of  the  Mojave 
Desert.  The  last  is  in  a  small  and  apparently  isolated 
grove  of  smaller  tree  yuccas,  seemingly  of  another 
species. 

HabiU. — About  a  mile  irom  the  station  at  Mojave 
there  is  a  considerable  forest  of  Yucca  arboresccns.  The 
many  trees  and  wind-broken  branches,  which  lie  decay- 
ing on  the  ground,  afford  a  home  to  numerous  colonies 
of  white  ants,  scorpions,  vicious  looking  black  spiders, 
and  several  species  of  beetles.  lu  a  deep  crack  of  one 
of  these  branches  a  small  lizard  was  discovered,  which, 
when  caught,  proved  to  be  a  young  Xanfusia  vigilis. 
Probably  it  had  not  yet  learned  how  to  bide  from  the 
day,  for  I  have  never  seen  another  undisturbed  indi- 
vidual. 

The  key  to  their  home  once  discovered,  the  collection 
of  a  large  aeries  of  these  lizards  was  merely  a  matter  of 
physical  exertion.  Every  fourth  or  fifth  stem  that  waa 
examined  gave  up  its  Xantuaia,  and  in  one  instance  five, 
as  many  as  were  previously  known  to  collections,  were 
found  under  a  single  tree. 

Most  of  the  lizards  were  found  between  the  bark  and 
the  ground,  but  many  had  hidden  in  the  thick  clusters 
of  dead  leaves,  fcora  which  it  was  very  difficult  to  dislodge 
them.  When  first  exposed  to  the  light,  they  were  dark 
colored  and  seemed  dazzled  for  a  moment,  during 
which  they  made  no  attempt  to  escape.  They  were  not 
at  all  sluggish,  however,  and,  if  not  caught  immediately, 
made  for  the  nearest  cover  as  fast  as  their  very  short 
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legs  would  permit.  This  cover  was  often  the  collector, 
and  the  little  lizards  either  hid  under  his  shoes,  or 
climbed  his  legs,  sometimes  even  reaching  his  shoulders. 
They  showed  no  desire  to  enter  the  numerous  holes  in 
the  ground  about  them,  or  to  escape  by  burrowing. 
Put  into  a  glass  bottle  they  become  very  light  colored 
in  a  few  minutes,  but  began  to  turn  dark  again  imme- 
diately after  sundown.  Young  specimens  were  numer- 
ous and  remained  dark  longer  than  adults.  Many 
fragments  of  cast  skins  were  found,  but  never  a  whole 
skin  in  one  place.  The  stomachs  of  several  individuals 
contained  the  wings  of  some  small  dipterous  insect,  the 
elytra  of  a  little  brown  beetle,  and  some  small  white 
bodies  which  resembled  spider's  eggs. 

Several  specimens  were  taken  alive  to  the  Leland 
Stanford  Junior  University  and  kept  for  some  months 
in  a  large  glass  jar  in  which  some  fine  sand  and  pieces 
of  wood  and  bark  had  been  placed.  At  first,  they  ven- 
tured out  from  their  retreat  only  at  dusk  unless  dis- 
turbed, but  after  a  few  days  they  seemed  to  become 
more  restless,  and,  urged  perhaps  by  hunger,  showed 
themselves  many  times  each  day.  At  night,  when  they 
were  always  more  active,  they  often  climbed  to  the  top 
of  a  piece  of  yucca  stem  placed  upright  in  the  middle 
of  their  cage.  No  desire  to  burrow  was  observed.  All 
declined  to  show  any  interest  in  the  small  beetles  and 
flies,  both  dead  and  living,  which  were  placed  in  the 
jar,  and  they  finally  became  greatly  emaciated. 

Mojave  was  visited  again  in  the  fall  of  the  following 
year.  The  specimens  were  all  caught  alive  and  put  into 
a  large  glass  bottle,  but  were  soon  killed  by  the  heat, 
although  care  was  taken  to  keep  them  in  the  shade  as 
much  as  possible.  Count  was  kept  as  the  lizards  were 
put  in  the   bottle  and  showed  later  that  several  more 
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were  taken  oat  than  had  been  put  in.  This  may  have 
been  due  to  a  mistake  in  the  record,  but  was  more  prob- 
ably caused  by  the  birth  of  young  after  capture.  Tbe 
adults  were  afterwards  carefhlly  examined  and  Ihree 
were  fonnd  to  contain  young,  showing  that  tbe  species 
is  OTOviTiparous.  One  of  the  three  contains  two  fetuses, 
the  others  have  one  each.  The  fetal  specimens  are 
aboat  the  size  of  the  young  found  under  the  dead 
branches.  They  were  taken  on  the  seventeenth  and 
eighteenth  of  September. 

36. — Xanttuia  faenshawi  Stejneger.     Henshaw's  Night 
LizAEn. 

XoMlwia  icMAawi,  Bnjir.,  Proa.  C.  5.  Nat.  Mns.,  XVI,  1893.  p.  Id? 
(type  looftUtj  Witeli  Oi«^  San  Diego  County,  Califor- 
nia); Tax DUTBCXOH,  Proo.  Gnl.  Ao.  Soi.(S],  V.  1SD5,  po3D. 

ZabUptit  hetukwrii,  Cop^  Am.  Nat..  XXIX.  1895.  pp.  73S,  860. 

XmAuto  pkia,  Ooe-E,  Am.  Nat..  :CXIX,  1805,  pp.  35B.  »3»  (tn» 
laaality  "XaiJgiL  Paas,  Oklifbroia"). 

Description. — Body  greatly  depressed,  with  very  short 
limbs.  Upper  surface  of  head  very  flat.  Three  folds 
on  throat.  Nostril  opening  in  a  small  scute  at  junction 
of  rostral,  internasal,  postnasal,  and  first  labial  plates. 
Rostral  broad  and  rather  low,  bounded  by  first 
labial,  nasal,  and  internasal  plates.  Two  inter- 
nasals  followed  by  a  large  subquadrate  fronto- 
nasal, sometimes  divided  longitudinally;  behind  this, 
two  prefrontals,  bordered  posteriorly  by  broad  frontal 
and  first  superciliary  plates.  Each  of  two  frontoparietal 
plates  in  contact  with  frontal,  second,  third,  and  fourth 
superciliaries,  first  supratemporal,  parietal,  interparietal, 
and  its  fellow  of  opposite  side.  Parietals  and  interpa- 
rietal  bordered  behind  by  two  large  occipitals.  One  or 
more  interoccipitals  sometimes  present.  A  row  of  small 
Bupratemporals  along  outer  edge  of  occipital  and  parietal 
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plates.  Two  large  loreals,  in  contact  below  with  superior 
labials  and  above  with  frontonasal  and  prefrontal 
plates.  Eye  surrounded  by  a  series  of  small  plates, 
upper  five  of  which  are  superciliaries.  Between  this 
ring  and  larger  loreal  two  small  plates.  Five  superior 
and  three  inferior  labials  to  a  point  below  pupil.  Eye 
large,  without  lids,  and  with  vertical  pupil.  Its  diameter 
contained  about  twice  in  distance  from  end  of  snout  to 
orbit.  Ear-opening  with  a  very  weak  anterior  dentic- 
ulation.  Symphyseal  plate  very  long.  Inferior  Jabials 
in  contact  with  large  sublabials.  First  pair  of  latter  in 
contact  on  median  line.  Back,  sides,  upper,  and  pos- 
terior surfaces  of  limbs,  and  gular  regions,  covered  with 
subhexagonal  granular  scales.  A  series  of  large  quad- 
rate plates  along  edge  of  last  gular  fold.  Ventrals  quad- 
rate, in  fourteen  longitudinal  and  thirty-three  or  thirty- 
four  transverse  rows.  Preanal  plates  arranged  in  three 
or  four  rows,  the  two  medial  plates  of  posterior  series 
being  largest.  Tail  conical,  somewhat  depressed  at 
its  base  and  covered  with  whorls  of  smooth  scales, 
which  are  very  narrow  and  transversely  convex.  Eight 
or  ten  femoral  pores  forming  a  series  along  each 
thigh. 

The  ground  color  above  is  broccoli  brown.  On  this 
are  numerous  large  irregular  blotches  of  very  dark  seal 
browi^,  between  which  run  more  or  less  continuous  lines 
of  pale  yellow.  The  upper  surfaces  of  the  limbs  and 
head  are  similarly,  but  less  distinctly,  marked.  The 
tail  is  yellow  with  irregular  blotches  and  half  rings  of 
blackish  seal  brown.  The  lower  surfaces  are  uniform 
yellowish  white. 
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Length  to  anas 57  63        85 

Length  of  tail 66  69        63 

Shielded  part  of  head 12i  14         13 

Snont  to  ear 12  13 

Snout  to  anterior  gular  fold 12  13 

Snoat  to  posterior  gniar  fold 20  21 

Fore  limb 10  16 

Hind  limb 26  27 

Base  of  fifth  to  end  of  fourth  toe 9i  10 

Distribution, — Henshaw's  Night  Lizard  has  been  found 
at  Witch  Creek,  San  Diego  County,  California.  This 
locality  is  in  the  chaparral  belt,  at  an  *'  altitude  of  about 
2,700  feet."  The  specimen  described  by  Prof.  Cope  as 
X.  picta  is  said  to  have  been  collected  in  Tejon  Pass, 
but  this  locality  needs  confirmation. 

Habits, — This  species  lives  among  the  granite  boulders 
and  comes  out  into  the  narrower  crevices  between  them 
a  few  minutes  before  dark.  It  is,  therefore,  practicable 
to  hunt  for  it  only  about  fifteen  or  twenty  minutes  each 
day.  If  a  bit  of  string  or  straw  be  introduced  into  the 
domain  of  one  of  these  lizards  it  will  often  be  seized, 
the  reptile  apparently  mistaking  it  for  some  stray  in- 
sect. 

37. — Zantusia  riversiana  Cope.     Island  Night  Lizard. 

Xantusia  riversiana.  Cope,  Ptoc.  Ac.  Nat.  Sci.  Phila.,  1883,  p.  29 
(type  locality  California);  Rivebs,  Am.  Nat.  XXIII,  1889,  p. 
1100  (type  locality  stated  as  San  Nicolas  Island);  Cope,  Proc. 
U.  S.  Nat.  Mus.,  1889,  p.  147. 

Description. — Limbs  very  short  and  body  somewhat 
depressed.  Upper  surface  of  head  very  flat.  Nostril 
pierced  in  a  small  scute  at  junction  of  rostral,  internasal, 
postnasal,  and  first  labial  plates.  Rostral  broad  and 
rather  low,  bounded  by  first  labial,  nasal,  and  internasal 
plates.  Two  internasals  followed  by  a  large  hexagonal 
frontonasal.  Behind  this  two  prefrontals,  bordered 
posteriorly  by  broad   frontal  and   first  superciliary  and 
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first  supraocular  plates.  Each  of  two  frontoparietal 
plates  in  contact  with  frontal,  second,  third,  and  fourth 
supraoculars,  parietal,  interparietal,  and  its  fellow  of 
opposite  side.  Interparietal  bordered  behind  by  two 
large  occipitals.  Latter  separated  from  the  parietals  by 
two  small  scutes.  A  row  of  large  supratemporals  along 
outer  edge  of  occipital  and  parietal  plates.  Two  loreals 
in  contact  below  with  supralabials  and  above  with  fronto- 
nasal and  prefrontal  plates.  Eye  surrounded  by  a  series 
of  small  plates,  upper  five  of  which  are  superciliaries. 
Between  this  ring  and  posterior  loreal,  two  or  three  small 
plates.  A  series  of  four  supraoculars  separating  super- 
ciliaries from  frontal  and  frontoparietal  plates.  Five 
superior  and  four  or  five  inferior  labials  to  a  point  below 
pupil.  Eye  large,  without  lids,  and  with  vertical  pupil. 
Ear  with  a  weak  anterior  denticulation.  Inferior  labials 
in  contact  with  large  sublabials.  First  pair  of  latter  in 
contact  on  median  line.  Back,  sides,  upper  and  poste- 
rior surfaces  of  limbs,  and  gular  regions,  covered  with 


flattened  granules.  A  series  of  large  plates  along  edge 
of  last  gular  fold.  Quadrate  ventrals  in  sixteen  longi- 
tudinal and  thirty-two  to  thirty-five  transverse  rows. 
Large  preanal  plates  arranged  in  two  or  three  series, 
edged  by  smaller   scales   and   granules.     Tail   conical. 
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covered  with  whorls  of  smooth,  narrow,  and  transverBely 
convex  dcales.  A  series  of  from  ten  to  twelve  femoral 
pores  along  each  thigh. 

The  ground  color  is  smoke  gray  or  cinnamon,  with 
numerous  irregular  maculations  of  dark  brown  or  black. 
These  markings  are  much  smaller  and  less  nomeroos  on 
the  lower  surfaces.  There  is  considerable  variation  in 
the  color  pattern.  One  specimen  has  two  narrow  paral- 
lel black  lines,  originating  at  the  posterior  edge  of  each 
occipital  plate  and  running  the  whole  length  of  the 
back.  The  space  between  each  pair  of  these  lines  is 
unmarked,  but  the  rest  of  the  upper  surface  is  irregu- 
larly spotted.  Other  specimens  offer  an  almost  perfect 
imitation  of  coarse  granitic  rock. 

Length  to  anus 106 

Length  of  toil 78* 

Shielded  part  of  head 2i 

Snout  to  ear 24 

Snoot  to  anterior  gnlar  fold 20 

Snout  to  posterior  gular  fold 34 

Fore  limb 30 

Hind  limb 38 

Base  of  fifth  to  end  of  fourth  toe 14 

Distribution, — This  largest  species  of  the  group  has 
been  recorded  from  San  Nicolas,  Santa  Catalina,  and 
San  Clemente  Islands,  California. 

Family  VIII.     TEIIDiE. 

This  family  contains  a  large  number  of  American 
lizards  of  various  forms  and  scaling.  They  are  most 
closely  related  to  the  Lacertidce  of  the  Old  World.  The 
tongue  is  slender  and  ends  in  two  long  smooth  points. 
The  head  is  covered  with  large,  regular  plates  (except  in 
the    South   American    CallopiHies),     An    ear-opening  is 


•  Reproduced. 
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usually  present.  Eyelids  are  rarely  wanting.  Femoral 
and  preanal  pores  may  be  either  present  or  absent. 
The  limbs  are  rudimentary  in  some  members  of  the 
group.     Two  genera  have  been  found  in  California. 

SYNOPSIS  OF  GENERA. 

a.~Two  frontoparietal  plates OnexnidophoruB. — p.  133. 

a*.— One  frontoparietal  plate Verticaria. — p.  140. 

Genus  i8.     CNEMIDOPHORUS. 

**  Cnemidophorus,  Waglbb,  Syst.  Amph.,  1830,  p.  154  (part)." 

There  are  four  pentadactyle  limbs.  The  head-plates 
are  large,  except  the  occipitals,  which  are  small  and 
irregular.  There  are  two  frontoparietal  plates.  The 
back  and  sides  are  covered  with  small,  smooth,  granular 
scales.  The  ventral  plates  are  large  and  arranged  in 
both  transverse  and  longitudinal  series.  The  legs  and 
tail  are  very  long;  the  latter,  slender  and  provided  with 
large  scales,  which  are  keeled  above  but  smooth  below. 
The  eye  has  well  developed  lids  and  a  round  pupil. 
Large  ear-openings  are  present.  One  strong  and  sev- 
eral weaker  folds  cross  the  throat.  Femoral  pores  are 
present. 

SYNOPSIS  OF  SPECIES.* 

a. — liarkings  on  sides  of  head  not  well  defined,  almost  obsolete;  throat 
often  suffused  with  slate  or  gray 0.  ti^ria. — p.  134. 

a'. — liarkings  on  sides  of  head  very  distinct  and  well  defined;  throat  not 
(sometimes  slightly  in  C,  stejnegeri)  suffused  with  gray  or  slate. 

*  Prof.  Oope  has  described  (Trana  Am.  Phllos.  Soo.,  (2),  XYH,  1892,  p.  40,  pi.  IX,  fig.  8) 
Ctumidtpkanu  §qpUmmttatiu  from  a  specimen  said  to  have  been  collected  by  Dr.  Boyle  In 
Kl  Dorado  Coonty,  Oal.,  and  now  deposited  In  the  United  3tates  National  Museum.  The 
registers  of  this  museum  state.  In  Prof.  Balrd's  hsndwritlng,  that  the  number  2872, 
■tiached  to  this  CfwmidopAervf ,  belongs  to  two  specimens  of  Seeiopona.  These  SotUpori, 
properly  numbered,  are  still  on  the  museum  shelves,  and  It  therefore  seems  probable 
that  the  type  and  only  known  specimen  of  Cnemidopkonu  tepUmniUaJlMa  Is  not  of  Galifor- 
nlan  origin,  but  has  been  so  labeled  through  an  erroneous  duplication  of  museum  num- 
ben. 

It  may  bo  readily  distinguished  from  the  three  Cnemidofhiori  known  to  be  Callfomlan  by 
the  presence  of  enlarged  plates  on  the  posterior  surface  of  Its  forearm. 
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b. —Spots    on   throat   lev   aud   HmsUt  centra)   gular  and  coUbt  licslei 
smaller C.  tigriB  undulatua.— p.  137. 

b". — Spots  on  throat  nnmerons  and  large,  often  forming  irregalar  traus- 
Terse  bandsi  oentral  gnlar  and  collw  hcbIpb  larger, 

0.  etejne^eri.— p.  139. 

38. — Cnemidophorus  tigris    Baird   &   Girard.      Desert 

WeiPTAIL. 

'  Amtica  ffenftlata,  Sav,  Long's  Eipeil.  Booky  Mts..  1833.  n 
(Philadelphia)  p.  50  (Lonilon)  p.  351,  note  Xi  (type  localil; 
ArkEmeaa  River  near  Castle  Bock  Creek*). 

CnctnidophorKu  tigrit,  Bai&o  &  GtftAHn,  Proc.  Ac.  Nat.  Sci.  Phila,, 
VI,  IS5-2,  p,  69  (type  locality  Valley  of  Great  Bait  Lake, 
TTtoli);  Baibu  &  GiRARD,  8tflnBl)ury-s  Report  Gl.  Salt  Lnte, 
p.  .138,  pi.  11;  BAtao,  D.  fi.  Mex.  Bouuit.  Surv,,  ia59,  11,  p.  fO, 
pi,  XXXIII;  STEJKEOBa,  N.  A.  Fanuu.  No,  T,  1893.  p.  198. 

Cntmidophonit gracilii,  Baisd  £GiI(ahli,  Proc.  Ac.  Nat,  Sci.  Phila., 
VI,  1S52,  p.  128  (type  locality  Deaert  of  Colorado,  Cal.); 
Baird,  D,  8.  Mex,  Bonnd,  Snrv.,  1859,  II,  p.  10,  pi.  XXXIV. 
figs.  7-U. 

Cntvudophorut  iegMlatua,  Baird,  Pac.  RB.  Sarv.,  X,  pt,  IV,  p.  IS. 

Cnrmitlophoruf  tmtellaiui  tetsellatva.  Cope.  Trans.  Am.  Philoa.  9oo. 
(2),  XVII,  pt.  1,  1892.  p.  34,  pi.  VII. 

Deacription. — Snout  long,  with  nearly  vertical  aides. 
Noalrila  opening  in  large  anterior  nasal  plates;  latter  in 
contact  on  top  of  snout.  Posterior  nasal  forming 
sutures  with  anterior  nasal,  first,  second  and  third 
labials,  loreal,  prefrontal,  and  frontonasal  plates. 
Loreal  in  contact  with  third  and  fourth  labials,  first 
subocular,  preocular,  first  superciliary,  prefrontal, 
posterior  nasal,  and  sometimes  first  supraocular  plates. 
Four  supraoculars,  first  and  fourth  smaller  than  otherg. 
Second,  third,  and  fourth  supraoculars  separated  from 
superciliaries  by  small  convex  granules.  Similar  gran- 
ules intrude  between  third  and  fourth  supraoculars 
and  frontoparietal  and  parietal.  Occcipitals  represented 
by  from  two  to  four  transverse  series  of  small  plates 
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behind  paiietals  and  interparietal.  About  five  superior 
and  Bix  inferior  labials  to  a  point  below  middle  of  eye. 
Sublabials  large  and,  except  first,  separated  from  infra- 
labials  by  small  granules  and  plates.  Anterior  gulars 
largest  centrally,  becoming  gradually  smaller  laterally 
and  anteriorly,  and  changing  rather  abruptly  to  smaller 
posterior  gulars.  Central  gular  and  collar  scales  a  little 
smaller  than  in  C.  stejaegeri.  Scales  on  center  of  collar 
of  moderate  size,  those  on  its  edge  smaller.  Small, 
smooth,  convex  granules  on  back  usually  slightly  larger 
than  in  C,  atejnegeri.  Eight  longitudinal  rows  of  ven- 
tral plates.  From  three  to  six  large  scutes,  surrounded 
by  smaller  plates  and  granules,  in  front  of  anus.  Pos- 
terior surface  of  forearm  covered  with  small,  nearly 
equal-sized  granules.  Tail  very  long  and  provided  with 
rings  of  large,  obliquely  keeled  scales.  Femoral  pores 
varying  from  eighteen  to  twenty-three. 


The  color  above  is  brownish,  yellowish,  or  bluish  gray, 
becoming  paler  toward  the  tail  and  darker  on  the  sides, 
with  very  irregular  dark  and  light  marblinga.  In  young 
apecimene  there  are  narrow  light  longitudinal  lines  sep- 
arated by  darker  bands,  which  are  more  or  less  broken 
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Up  by  Spots  of  the  same  color  as  the  Hues.  In  older 
specimens  these  Hues  have  befome  more  or  less  obscure, 
and  in  some  specimens  the  upper  surface  is  nearly  uni- 
color.  The  upper  surfaces  of  the  limbs  are  similarly 
colored.  The  dark  markings  on  tlie  sides  of  the  head 
and  neck  and  on  the  gutar  region  are  small  and  ill  defined. 
The  tail  is  gray  or  brown,  often  with  dark  lines  along 
the  keels  of  its  upper  scales.  All  the  lower  surfaces  are 
creamy  white,  usually  suflused  with  gray  or  slate  on  the 
guiar  region  or  chest,  and  maculated  with  black. 

Lenalh  to  anna , 47  61  82  83  92  1)3 

Leugthoftail 124  164  190  207  204  213 

Snout  to  ear ...11  15  IB  20  !U  22 

Snout  to  mterpuielal 10  12  10  16  10  17 

Width  of  head 7  0  II  12  12  1* 

Pore  limb 17  24  2fl  3t  32  « 

Hind  limb 34  47  56  60  61  B5 

Base  of  tittb  to  end  ol  fourth  loe 16  33  S5  26  38  2g 

Diairihution . — The  Desert  Whiptail  Lizard  or  "Swift 
Jack"   is  common  in   many  parts  of   the   Mojave   and 

Colorado  Deserts  and  the  Great  Basin,  but  does  not 
range  farther  west.  It  has  been  taken  in  Owen's,  Coso, 
Death,  Panamint,  and  Deep  Spring  Valleys,  in  Inyo 
County;  at  Mojave,  in  Kern  County;  Barstow,  The 
Needles,  Leach  Point  Valley,  and  Warren's  Wells,  in 
San  Bernardino  County;  and  Fort  Yuma,  in  San  Diego 
County,  California.  Its  range  extends  across  Nevada 
(Pahrump  Valley,  Oasis  Valley,  Pahranagat  Valley, 
vicinity.  Reno)  to  southern  Idaho  (Plains  near  Snake 
River)  and  western  Utah  {Santa  Clara  and  Great  Salt 
Lake  Valleys). 

Habits. — This  species  lives  on  the  open  desert,  over 
which  it  runs  with  great  swiftness.  The  sand  banks 
near  The  Needles  are  covered  with  its  tracks,  which  end 
in  the  holes  made  by  small  mammals.  So  far  as  I  have 
been  able  to  learn,  its  food  consists  entirely  of  insects. 


REPTILES    OP   THE    PACIFIC   COAST.  187 

39.— Cnemidophorus  tigris  undulatus  (Hallowell).    Cali- 
fornia Whiptail. 

Cnemidophorus  undulatus^  Hallowell,  Proc.  Ac.  Nat.  Soi.  Phila., 
Yll,  1854,  p.  M  (type  locality  ««Fort  Yuma,  San  Joaquin 
Valley,"  [=Fort Miller, Freano  County,  Calif.]);  Hallow., 
Bept.  U.  8.  Pac.  B.  B.  Surv.,  X,  pt.  IV,  1859,  p.  8,  pi.  IX,  fig.  2. 

Cnemidophorus  tigris  undukUus,  Stkjneorb,  N.  A.  Fauna,  No.  7, 
p.  200. 

Description. — Whole  animal  long  and  slender.     Nos- 
trils opening  in  large  anterior  nasal  plates;  latter  meet- 
ing on  top  of  snout.     Posterior  nasal  forming  sutures 
with  anterior  nasal,  first,  second  and  third  labials,  loreal, 
prefrontal,  and  frontonasal   plates.     Loreal  in  contact 
with  third  and  fourth  labials,  first  subocular,  preocular, 
first  superciliary,  prefrontal,  posterior  nasal,  and  first 
supraocular  plates.     Four  supraoculars,  first  and  fourth 
smaller  than  others.     Second,  third,  and  fourth  supra- 
oculars separated  from  superciliaries  by  small  convex 
granules.     Similar  granules  between  third  and  fourth 
supraoculars    and    frontoparietal   and   parietal    plates. 
Behind  parietals,  two  or  three  transverse  series  of  small 
occipitals.     About  five  superior  and  six  inferior  labials 
to  a  point  below  pupils.     Sublabials  large,  and,  except 
first,  separated  from  infralabials  by  small  plates  and 
granules.     Anterior  gulars  largest  centrally,  becoming 
gradually  smaller  laterally  and  anteriorly,  and  changing 
abruptly  to  smaller  posterior  gulars.     Largest  gular  and 
collar   scales   averaging   smaller   than  in  C,  atejnegeri. 
Scales  on  center  of  collar  moderately  large,  those  on  its 
edge  smaller.     Back  covered  with  small,  smooth,  convex 
granules  slightly  larger  than  in  C,  tigris.     Ventral  plates 
in  eight  longitudinal  rows.     Several  large  plates,  sur- 
rounded by  smaller  plates  and  granules,  in  front  of  anal 
opening.      Posterior  surface  of   forearm  covered   with 
small,  nearly  equal-sized  granules.      Long  slender  tail 
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provided  with  rings  of  large,  obliquely  keeled  scales. 
Femoral  pores  varying  m  numlter  from  eighteen  to 
twenty-three. 

The  back  is  grayish  or  yellowish  brown  with  about 
seven  or  nine  wavy  black  longitudinal  bands  or  rows  of 
spots  which  are  sometimes  broken  up  into  irregular 
marblings.  On  the  sides  of  the  head  and  neck  are 
numerous,  large,  well  defined  black  blotches.  The  limbs 
are  marbled  with  black.  The  tail  is  yellowish  or  olive- 
brown,  darkest  along  the  keels  of  the  upper  scales.  The 
lower  surfaces  are  creamy  or  buffy  white,  often  spotted 
or  blotched  with  black;  the  markings  on  the  gular  region 
being  few  and  usually  very  small. 

Length  to  Biins , 79        78        87         BB       103       lOG 

Lenglboflail   207      3W      2*2      252      231 

Snouttoear 18         l«         19        23        22        24 

Snout  to  iitteiparietsi  plate 15         !5         15         18         18         19 

Widthofhsad 11         11         13         16         13         IS 

Porelimh 29        29        .TO         33        3fi        38 

Hind  limb 69       53       64       88       71        73 

Bnse  of  fitth  to  end  ol  fourth  toe 30       ••»       30       31        32       32 

Diatribution.  —  The  California  Whiptail  Lizard  re- 
places C.  lit/ris  in  the  northern,  as  C.  ftejnegeri  does  in 
the  southern,  portion  of  California  west  of  the  desert. 
Its  range  seems  to  be  continuous  with  that  of  G.  tigris 
through  Walker  and  Tehaehapi  Passes  and  the  Cafiada 
de  las  Uvas,  and  thence  extends  north  on  the  lower 
levels  of  the  western  slope  of  the  Sierra  Nevada  at  least 
as  far  as  Mariposa  County.  West  of  the  San  Joaquin 
and  Sacramento  Valleys,  it  has  been  found  at  LosGatoe, 
in  Santa  Clara  Couoty,  and  ul.  Kclseyvillo,  in  Lake 
County. 

Hahils. — Very  little  is  known  of  the  habits  of  this 
lizard.  When  hard  pressed,  it  often  tries  to  elude  pur- 
suit by  burrowing,  although  it  can  run  very  swiftly.  It 
mates,  near  Los  Gatos,  early  in  June. 
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40. — Cnemidophorus  stejnegeri  Van  Denburgh.     Stej- 
nsger's  Whiptail. 

Cnemidophorus  stejnegeri,  Van  Denbubgh,  Proc.  Gal.  Ac.  Sci.  (2), 
IT,  Pt.  I,  1894,  p.  300  (type  locality  between  San  Bafael  and 
Snsenada,  Lower  California,  Mex.)< 

Description, — Body  long,  with  a  very  slender  tail  and 
very  long  legs.  Nostrils  opening  in  large  anterior  nasal 
plates;  latter  in  contact  on  top  of  snout.  Posterior 
nasal  forming  sutures  with  anterior  nasal,  first,  second, 
and  third  labials,  loreal,  prefrontal,  and  frontonasal 
plates.  Loreal  in  contact  with  third  and  fourth  labials; 
first  subocular,  preocular,  first  superciliary,  prefrontal, 
posterior  nasal,  and  sometimes  first  supraocular  plates. 
Four  supraoculars,  fourth  smallest.  Second,  third,  and 
fourth  supraoculars  separated  from  superciliaries  by 
small  convex  granules.  Similar  granules  between  third 
and  fourth  supraoculars  and  frontoparietal  and  parietal. 
One  to  three  transverse  series  of  small  occipitals  behind 
parietals  and  interparietal.  About  five  superior  and 
five  or  six  inferior  labials  to  a  point  below  pupil.  Sub- 
labials  large  and,  except  anteriorly,  separated  from 
infralabials  by  small  granules  and  plates.  Anterior 
gulars  largest  centrally,  becoming  gradually  smaller 
laterally  and  anteriorly,  and  changing  rather  abruptly 
to  smaller  posterior  gulars.  Central  gular  and  collar 
scales  averaging  larger  than  in  C.  tigris  and  C.  f.  tindu- 
latu8.  Scales  on  center  of  collar  larger  than  those  on 
its  edge.  Back  covered  with  small,  smooth,  convex 
granules,  usually  slightly  smaller  than  in  C.  tigria  and 
C:  t.  undulatua.  Ventral  plates  in  eight  longitudinal 
rows.  From  two  to  five  large  plates,  surrounded  by 
smaller  plates  and  granules,  in  front  of  anus.  Posterior 
surface  of  forearm  covered  with  small,  nearly  equal- 
sized  granules.     Tail  long,  provided  with  rings  of  large, 


140  CALIFORNIA    ACADBMV    OF    SCIENCES. 

obliquely  keeled  scales.      Femoral  pores  varying    from 
nineteen  to  twenty-five  on  each  thigh. 

The  color  above  is  yellowish  or  grayish  brown,  becom- 
ing grayer  toward  the  head  and  paler  on  the  sides,  with 
seven  or  nine  undulate  black  bauds  or  longitudinal 
rows  of  irregular  spots.  The  upper  surfaces  of  the  limbs 
are  brown  or  gray  reticulated  with  black.  On  the  sides 
of  the  head  and  neck  are  numerous  large,  well  defined 
black  blotches.  The  tail  is  yellowish  or  olive-brown, 
darkest  aloug  the  keels  of  its  upper  scales.  The  lower 
surfaces  are  yellowish  white,  rarely  faintly  washed  with 
gray,  usually  much  spotted  or  blotched  with  black;  the 
markings  on  the  gular  region  being  numerous  and 
large,  often  forming  irregular  cross-bands. 

Length  to  auns 73        89        91         83         96        98 

Leugth  of  tail 119      228  212      247      262 

Snonl  to  ear 17        21         21         20        23        23 

Suont  to  iuterparUtal U        17        17        17        18        18 

Width  ol  head 10         )3         13         12         IB         IS 

Fore  limb 26         31         30        30        31         33 

Hiud  limb 63        60        S8        60        63        68 

Base  of  tilth  to  end  of  fotirtb  toe 26        28        26        27         29        30 

Distribution. — Stejneger's  Whiptailed  Lizard  inhabits 
the  western  slope  of  the  coast  ranges  of  San  Diego, 
Riverside,  and  San  Bernardino  Counties  (Santa  Ysabel 
Valley,  Witch  Creek,  Julian  Mountains,  Clogston's  Val- 
ley, San  Jacinto,  Hemet  Valley,  Lytle  Creek),  and 
probably  will  be  found  also  in  parts  of  Orange  and  Los 
Angeles  Counties,  California. 

Habits. — Unknown,  but,  doubtless,  similar  to  those  of 
Cneinidophorus  iigria  undulatua. 

Genus  19.     VERTICARIA. 

Verticaria,  Con,  Proo.  Amer.  Philo«.  Soc,  XI,   1869,  p.   158  (type 
hyperjrthra). 
There  are  four  pentadactyle  limbs.      The  bead-plates 
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are  large,  except  the  occipitals,  which  are  small  and  ir- 
regular. The  frontoparietal  plate  is  single.  The  back 
and  sides  are  covered  with  small,  smooth  granules.  The 
ventral  plates  are  large  and  are  arranged  in  both  trans- 
verse and  longitudinal  series.  The  tail  is  very  long  and 
slender  and  is  provided  with  large  scales,  which  are 
keeled  on  its  upper  surface  but  smooth  below.  The  eye 
has  well  developed  lids  and  round  pupil.  A  large  ear- 
opening  is  present.  One  strong  and  several  weaker  folds 
cross  the  throat.  Long  series  of  femoral  pores  are 
present. 

41. — Verticaria  hyperythra  beldingi  (Stejneger).     Beld- 
ing's  Orange-throat. 

Verticaria  hyperythra,  Gopk,  Proo.  Ac.  Nat.  Sci.  Phila.,  1883,  p.  32. 
Verticaria  beldingi,  Stejnxoer,  Proc.  U.  S.  Nat.  Mub.,  XVII,   1894, 

p.  17  (type  locality  Oerros  Island,  IfOwer  California,  Mex.). 
Verticaria  hyperythra  beldingi,  Van  Dbnbubgh,  Proc.  Cal.  Ac.  Sci. 

(2).  V,  1895,  p.  131. 

Description. — Nostrils  opening  in  large  anterior  nasal 
plates,  which  meet  on  top  of  snout.  Posterior  nasal 
forming  sutures  with  anterior  nasal,  first,  second,  and 
sometimes  third  labials,  loreal,  prefrontal,  and  fronto- 
nasal plates.  Loreal  in  contact  with  third,  fourth,  and 
(usually)  second  labials,  first  subocular,  preocular,  first 
superciliary,  (often)  first  supraocular,  prefrontal,  and 
posterior  nasal  plates;  sometimes  divided  into  a  larger 
anterior  and  smaller  posterior  portion.  Three  or  four 
supraoculars ;  first  in  contact  with  superciliary ,  prefrontal, 
and  frontal  plates;  others  separated  from  superciliaries 
and  parietal,  and  usually  from  frontoparietal,  frontal, 
and  first  supraocular,  by  small  granular  scales.  A  single 
large  frontoparietal  plate  separating  frontal  from  inter- 
parietal and  parietals.  One  or  two  transverse  rows  of 
small  occipital  plates.     About  five  superior  and  as  many 
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inferior  labials  to  a  point  below  middle  of  eye.  Large 
sublabial  plates  present.  Oolars  large  centrally,  becom- 
ing smaller  anteriorly  and  laterally,  and  changing  ab- 
ruptly to  smaller  granules  posteriorly.  Scales  on  fold  or 
collar  usually  large,  largest  being  along  its  edge.  Eight 
longitudinal  rows  of  ventral  plates.  Back  and  sides 
covered  with  small,  smooth,  equal-sized  granules.  Limbs 
plated  in  front  and  below.  Rings  of  large  scales, 
strongly  keeled  except  on  the  proximal  part  of  its  ventral 
surface,  covering  tail.  Ear-opening  large,  without  den- 
ticulation.  About  thirteen  to  sixteen  pores  in  a  series 
along  each  thigh. 


The  back  is  black  or  brown,  darkest  in  young  speci 
mens,  sometimes  dotted  with  gray,  with  three  longi- 
tudinal light  lines  on  each  side.  The  lower  two  of  these 
lines  are  wider  and  lighter  than  the  upper  one.  The 
lowest  line  is  continued  along  the  side  of  the  head  and 
thigh.  Near  its  base  the  tail  is  banded  like  the  back, 
but  it  becomes  unicolor  toward  the  tip.  It  is  bright 
campanula  blue  in  young  specimens,  but  this  color  dis- 
appears with  age.  The  lower  surfaces  are  yellowish 
white,  often  tinted  with  gray  or  bluish  slate  on  the  belly, 
more  or  less  washed  with  bright  reddish  orange-chrome 
in  adult  males. 
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Length  to  anus 31  36  59  61  65  6S 

Length  of  tail 65  77  98»  132*  166  147* 

Snout  to  ear 8  8  13  14  14  15 

Snout  to  interparietal  plate 6i  7  10  11  11  12 

Width  of  head 5  5  8  8  8  9 

Fore  limb 11  12  19  20  20  22 

Hind  Hmb 22  23  37  42  41  46 

Base  of  fifth  to  end  of  fonrth  toe 10  11  17  19  19  20 

Diairibuiion. — Belding's  Orange-throated  Lizard  has 
been  found  in  California  only  in  the  western  parts  of 
San  Diego  and  Riverside  Counties  (San  Diego,  Mexican 
border  between  Campo  and  the  coast,  Oak  Grove,  be- 
tween Oceanside  and  San  Jacinto,  San  Jacinto,  River- 
side), but  ranges  for  some  distance  down  the  peninsula 
of  Lower  California. 

Habits, — At  San  Jacinto  this  lizard  lives  on  rocky 
hillsides,  is  very  shy,  and  quickly  retreats  to  holes  when 
approached. 

Family  IX.     SCINCIDiE. 

The  tongue  is  slightly  notched  at  its  tip.  The  head 
is  covered  with  large,  regular  plates.  The  scales  on  the 
body  and  tail  are  moderately  large,  imbricate,  and  rein- 
forced with  an  armor  of  bony  plates.  The  eyes  have 
round  pupils  and  well  developed  lids.  Femoral  pores 
are  absent.  Limbs  may  be  either  present  or  absent.  An 
interoccipital  plate  is  rarely  present. 

A  single  genus  represents  this  family  in  California. 

Genus  20.     EUMECES. 

Eumeees,  Wibom.,  Herp.,  Mex.,  1834,  p.  36  (part);  PUstiodon,  DuM. 
&,  Bibb.,  Erpet.  Gen.,  V,  1839,  p.  697;  Lamproaaurus^  Hallow., 
Proo.  Ao.  Nat.  Soi.  Phila.,  1852,  p.  206  (type  gruttulatuB) ; 
**  EuryUpia,  Bltth,  Journ.,  As.  Soo.  Beng.,  XXIII,  1854,  p. 
739." 

The  limbs  are  four,  pentadactyle.     The  dorsal,  lateral, 

*Beprodaced. 
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caudal,  h  d  ventral  scales  are  thin,  amooth,  and  strongly 
imbric.  E.  A  diatinct  ear-opening  is  present.  Gular 
and  lalt  J  dermal  folds  are  absent.  The  tail  is  moder- 
ately loB  ;. 

SYNOPSIS  OF  SPECIES, 
a.— Light  Jines  poMislenl,  the  upper  pair  neparated  by  two  aiid  two  h»l( 

rows  of  sc&lea;  head  never  red E.  HkiltoniaiiuB. — p.  144. 

a'. — Light  Hues  preaenl  in  yuuQg  ouly,  upper  pnir  separated  by  not  mor« 
thai)  two  lowa  of  Bcalea;  head  bright  Ted  in  ndults. 

E.  gilberti.— p.  147. 

43. — Eumeces  skiltonianus  (Baird  &  Girard).     Western 
Skine. 

PUatiodon  ikiltBmnHum.  Baihd  k  GtR*RD.  Proc.  Ac.  Nat.  Sei 
Phila.,  TI,  isa2,  p.  a9(typeloca1ityOregoa);  Baikii  It  (liiuRn, 
Stansbnry's  Eiped.  Gt.  Salt  Lake,  1853.  p.  349,  pi.  tV,  Ggs.  *S. 

Eumtctt  yaadrilimalue,  Hallowbll,  U.  S.  Pan.  R.H.  Snrv.,  X,  185fl, 
Pt.  IV.  p.  10,  pi.  IX,  flg.  3  (type  luoality  near  Uojave  BiTer 
ami  in.  Ban  Bernardino  Valley,  southern  CaJifomiB) . 

Eumeeri  akiltonianu,.  Cope.  Bull.  H.  S.  Nat.  Mns.,  No.  1,  1S75,  p. 
45.  y*BEOw.  Bull.  U.  a.  Not.  -Mu6.,  No.  24,  1883,  p.  41;  Stkj. 
HKQBB,  N.  A.  FntiDa,  No.  7,  1803,  p.  201. 

Kamtcra  hatkiBetlii,  BoivuHT,  Miss.  Sci.  an  Mei.,  Sept.,  6o,  live, 
1879.  p.  435,  pi.  XXII  E,  lig.  7  (type  looality  California). 

Description. — Body  long  and  rounded,  with  long  tail 
and  short  legs.  Nasal  st^ute  small,  in  contact  with  in- 
ternasal,  postnasal,  first  labial,  and  rostral  plates.  Poet- 
nasal  touching  nasal,  internasal,  anterior  loreal,  and 
first  and  second  labial  plates.  Anterior  loreal  forming 
sutures  with  postnasal,  internaeal,  (usually)  frontonasal, 
prefrontal,  posterior  loreal,  and  second  and  third  labials. 
Posterior  loreal  larger  than  anterior  and  bordered  be- 
hind by  two  preocuiars  and  first  superciliary.  Four 
large  supraoculars,  first  three  touching  long  frontal. 
Interparietal  larger  than  either  froutoparielal,  but  very 
narrow  posteriorly  and  sometimes  not  separating 
parielals.  Parialals  vory  largo  and  follonud  by  one  ot 
two    pair   of    wide    occipitals.     Temporal    plates    very 
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large.  Upper  labials  seven  or  eight  in  number,  last 
largest.  Symphyseal  very  broad  and  followed  by  one  or 
two  wide  azygous  sublabials  (postmentals),  and  several 
large,  paired  sublabials  in  contact  with  infralabials. 
All  scales  on  body,  limbs,  and  tail  similar  in  shape,  very 
smooth,  and  strongly  imbricate.  Lower  caudals  of 
median  series  greatly  enlarged  transversely.  Upper 
caudals  about  size  of  dorsals,  larger  than  laterals,  ven- 
trals,  and  gulars.  Twenty-four  or  twenty-six  rows  of 
scales  encircling  middle  of  body.  Ear-opening  about 
size  of  a  gular  scale  and  feebly  denticulated  anteriorly. 


The  color  above  is  black  or  dark  olive,  with  two 
bluish  gray  or  pale  brown  lines  along  each  side.  The 
upper  of  these  lines  originates  at  the  internasal  plate, 
crosses  the  anterior  loreal,  prefrontal,  supraocular,  and 
parietal  plates,  and  runs  along  the  dorsal  scales  of  the 
second  and  third  rows  ^from  the  median  line  to,  and 
often  for  some  distance  along,  the  tail.  The  lower 
traverses  the  upper  labial  plates,  crosses  the  ear-open- 
ing, and  continues  along  the  side  of  the  neck  and  body 
to  the  hind  limb,  often  reappearing  on  the  tail.  The 
ground  color  is  usually  darkest  near  the  light  lines. 
The  upper  pair  of  the  latter  are  separated  by  about  two 
and  two  half  rows  of  scales.  The  limbs  are  olive,  some- 
times marked  with  darker  brown  on  the  margins  of  the 
scales.  The  bands  of  the  back  are  continued  for  a  vary- 
ing distance  on  the  tail,  which  is  elsewhere  greenish 
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bluish,  or  grayish  slate  in  adults,  bright  cobalt  blue  in 
young.  The  lower  surfaces  are  yellowish  white,  often 
clouded  with  blue  or  slate  on  the  belly  and  throat. 

In  very  old  specimens  the  ground  color  becomes  paler 
and  the  lines  widen  and  sometimes  almost  disappear. 


Length  to  anus 29  41  05  60  64 

Lengthoftail 40  69  106  117  118  126 

Snoattoear 7  8  11  11  18  12 

Snout  to  oooipital  plates 6  8  10  10  It  11 

Forelimb 7  10  15  14  16  15 

Hindlimb 10  14  22  21  28  21 

Base  of  fifth  to  end  of  fourth  toe 4  6  9  8  9  9 

Disiribuiion. — The  Western  Skink,  Skilton's  Skink, 
or  Blue-tailed  Lizard,  is  more  widely  distributed  in  Cali- 
fornia than  any  other  saurian.  It  probably  ranges 
over  the  entire  State,  except  the  lower,  dryer  portions  of 
the  Colorado  and  Mojave  Deserts  and  San  Joaquin  Val- 
ley. It  has  been  found  in  San  Diego  (San  Diego,  Cuy- 
amaca  Mountains),  Riverside  (San  Jacinto),  Los  Angeles 
(Los  Angeles),  San  Bernardino  (Mojave  River),  Santa 
Barbara  (Santa  Barbara),  Inyo  (Argus  and  Panamint 
Mountains),  Kern  (Fort  Tejon,  Kern  River),  Tulare 
(White  River,  Trout  Meadows),  Fresno  (Fresno),  El 
Dorado,  Placer  (Red  Point),  Shasta  (Pitt  River,  Baird), 
Siskiyou  (Fort  Jones),  Lake  (Kelseyville),  Sonoma 
(Healdsburg),  Napa  (Napa),  Marin  (Larkspur),  Alame- 
da (Berkeley,  Oakland),  San  Mateo  (Pescadero),  Santa 
Clara  (Palo  Alto,  College  Park,  Mountain  View,  Black 
Mountain,  Alum  Rock  Canon,  Smith  Creek,  Mt.  Hamil- 
ton, Los  Gates),  Santa'Cruz  (Big  Basin,  Boulder  Creek, 
Corralitos),  and  Monterey  (Monterey)  Counties,  Cali- 
fornia. 

This  species  lives  also  in  western  Oregon  (Willamette 
Valley),  and  probably  will  be  found  in  Washington. 

Habits. — This  lizard  seems  to  be  most  abundant  in 
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damp  places,  such  as  are  found  throughout  the  redwood 
forests  of  the  Coast  Range.  Here  it  is  usually  found 
under  decaying  logs  or  behind  the  loose  bark  of  old 
stumps.  It  is  rather  slow  of  movement  and  may  easily 
be  caught  with  the  hands.  Its  food  consists  of  insects. 
Vegetable  matter  is  sometimes  found  in  its  stomach  but 
is  the  food  of  caterpillars  eaten  by  the  lizard. 

43* — ^Eumeces    gilberti  Van    Denburgh.      Red-headed 
Skink. 

Eumeees  gtlherti,  Van  D.,  Proc.  Cal.  Ac.  Sci.  (2),  VI,  1896,  p.  350 
(type  locality  Tosemite  VaUey,  Mariposa  Coxmty,  Cali- 
fornia). 

Description. — Body  long  and  rounded,  with  long  tail 
^Xid  short  legs.     Nasal  plate  small,  in  contact  with  in- 
^^rnasal,  postnasal,  first  labial,  and  rostral.     Postnasal 
t>ouching  nasal,  internasal,  anterior  loreal,  and  first  and 
Second  labial  plates.     Anterior  loreal   forming  sutures 
ip?ith  postnasal,  internasal,   frontonasal,  prefrontal,  pos- 
terior loreal,  and  second  and  third  labials.     Posterior 
loreal  larger  than  anterior  and  bordered  behind  by  two 
preoculars  and  first  superciliary.     Four  large  supraocu- 
lars, first  .three   touching   long   frontal.     Interparietal 
larger   than    either   frontoparietal,  but  narrower   than 
usually    in   E.   skiltonianus,  and  often  not   separating 
parietals.     Parietals  very  large  and  followed  by  one  or 
two    pair   of    wide   occipitals.     Temporals   very   large. 
Upper  labials  eight  in  number,  eighth  largest.     Sym- 
physeal  very  broad  and  followed  by  two  wide  azygous 
sublabials  and  several  large,  paired  sublabials  in  con- 
tact with  infralabials.     All  scales  on  body,  limbs,  and  tail 
similar  in  shape,  very  smooth,  and  strongly  imbricate. 
Median  series  of  lower  caudals  greatly  enlarged  trans- 
versely.    Upper  caudals  about  size  of    dorsals,  larger 
than   laterals,   ventrals,  and    gulars.     Twenty-four    or 
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twenty-  ix  rows  of  scales  encircling  middle  of  body. 
Ear-op  liiig  about  size  of  an  abdominal  scale  and 
feebly  c  mticulate  anteriorly.  In  old  specimens  of  ihis 
skink,  1  i  in  other  species,  the  temporal  regions  become 
more  or  less  swollen. 

The  1  lult  is  brownish  olive  above,  slightly  bronzed,  or 
faintly  washed  with  red,  without  traces  of  longitudinal 
lines.     The  dorsal  scales  are  edged  with  darker  brown, 
and  often,  especi         toward  the  tail,  show  central  spots    i 
of  verdigris    greei..     The    tail   is   greenish    or   grayish 
yellow.     The  limba  are  colored  like  the  back.    The  entire    i 
head  and  more  or  less  of  the  neck  are  bright  poppy  red    i 
alightly  tinged  with  carmine.  This  color  is  brightest  ju*t    I 
behind  the  ear-opening,  sometimes  slightly  mixed  with    ] 
olive  on  top  of  the   head.     The  lower   surfaces,  behind   i 
the  red  of  the  throat,  are  dull  yellowish  white.  i 

The  head  and  back  of  the  smallest  specimen  are  dark 
seal  brown,  darkest  on  the  margins  of  the  scales,  with  i 
four  longitudinal  light  lines.  The  lower  line  on  each 
side  is  indistinct,  hardly  to  bo  distinguished  from  the 
coloration  of  the  ventral  surfaces,  except  between  the 
ear  and  the  foie  limb.  The  upper  pair  of  light  lines  are 
broader  than  in  E.  skiltoniatma  and  are  separated  by 
only  two  rows  of  scales.  They  are  white  only  on  the 
head,  being  overlaid  with  bronze  posteriorly.  The  limbs 
are  olive,  darkest  on  the  margins  of  the  scales.  The 
tail  is  bluish  gray  with  some  bronze  and  greenish  tints 
near  its  base.  The  lower  surfaces  are  creamy  white, 
grayish  on  the  belly. 

A  somewhat  larger  specimen  (second  in  table  of 
measurements)  is  sepia  above,  with  traces  of  the  upper 
pair  of  light  lines  on  the  neck  but  disappeariug  about 
fifteen    raillimetera   behind  the  head,     The   red  of   the 
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head  is  just  beginning  to  appear  around  the  ear-opening. 
The  lower  surfaces  are  grayish  white. 

Liength  to  antiB 52  64  81  81  84  96 

liength  of  tail 66  119  142  136  158* 

Snout  to  ear 10  12  16  15  15  19 

Snout  to  occipital  plates 9  11  13  13  14  16 

Fore  limb 12  17  20  21  20  25 

Hind  limb 18  24  29  30  30  34 

Base  of  fifth  to  end  of  fourth  toe  ... .     7  10  11  11  11  13 

Distribution, — The  Red-headed  Skink  is  known  only 
from  the  western  slope  of  the  Sierra  Nevada,  California.! 
In  the  vicinity  of  the  Yosemite  Valley,  it  has  been  taken 
on  the  floor  of  the  Yosemite  Valley,  at  Inspiration  Point, 
Yosemite  Valley,  at  an  altitude  of  about  4,500  feet  on 
the  Yosemite  road  four  miles  from  Wawona,  and  between 
Groveland  and  Crocker's.  Farther  north  it  has  been 
found  at  Big  Trees,  Calaveras  County,  and  at  Sugar  Loaf 
(5,000  feet).  El  Dorado  County. 

Habits. — This  lizard  is  common  in  the  mountains 
near  the  Yosemite  Valley  and  is  well  known  to  the 
hotel  keepers  and  ranch  men.  It  is  often  seen  in  grass 
and  among  rocks,  retreating  swiftly  to  holes  under 
stones  and  boulders  when  frightened.  It  seems  to  be 
much  more  active  than  the  Western  Skink.  Were  it 
not  for  the  difiFerent  position  of  the  light  stripes  of  the 
young  and  the  fact  that  this  form  seemingly  does  not 
occur  in  most  parts  of  the  range  of  E,  skiltonianus, 
Eumeces  gilberti  might  be  regarded  as  a  color  phase  of 
the  Western  Skink. 


*BoprodQeed. 

tDr.  Stejneger'a  '*  E.  MUowUumt'*  from  Kern  River  and  Fort  TeJoii,(N.  A.  Fauna,  No. 
7,  ins,  p.  903)  may,  perbapa,  belong  here. 
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Suborder  H.      SERPEKTESSnaketi. 
Family  X.     LEPTOTYPHLOPID.E. 

There  are  no  large  plates  on  the  belly,  the  body  being 
covered  everywhere  with  uniform  scales.  The  head  is 
very  small  and  continuous  with  the  neck.  The  nasul 
plate  reaches  the  margin  of  the  lip.  The  eye  may  be 
seen  through  the  ocular  plate.  One  or  two  large  plates 
precede  the  anus.  The  tail  ends  iu  a  small  apine,  A 
pelvic  girdle  is  present,  but  there  are  no  external  traces 
of  limbs.     The  lower  jaw  is  toothed. 

The  small  blind  snakes  belonging  to  this  family  are 
similar  in  appearance  to  the  Typhlopidif.  of  the  Old 
World  and  tropical  America,  but  differ  in  several  strac- 
tural  features. 

Genus  21.     SIAGONODON."  J 

" Siagonodoa,    PBTEHs,    SH7.I.  Gea,   iiftturf..  Freuude,    1881,   p.  71  "'I 
[type  BeptflmatriatuB) ,  I 

The  body  is  cylindrical,  covered  with  smooth,  cycloid 
scales.  The  rostral  plate  is  very  large,  and  is  recurved 
on  both  the  upper  and  lower  surfaces  of  the  protruding 
snout.  The  nasal  plate  is  very  large;  behind  it  is  the 
large  ocular,  followed  in  turn  by  wide  parietal  and 
occipital  plates.  A  row  of  small  scales  runs  along  the 
top  of  the  head  behind  the  rostral  plate.  No  supra- 
ocular plates  are  present.  The  preanal  plate  is  not 
divided. 

A  single  species  represents  this  family  in  California. 
44. — Siagonodon   humilis  (Baird    &   Girard).      Worm 
Snake. 

Sena  humilU.  B.  ft  O..  Cat.  N.  A.  ReptUei,  I,  Serpeats.  1853,  p.  14S 
(type  looalit.v  Vftlliecitas,  Oal.l;  STXJHKant,  Proo.  U.  S.  K»t. 
Mas.,  XIV.  1891,  p.  501;  HrtJSEOER,  N.  A.  Fatrna.  No.  7,  1893, 
p.  203. 

■Tbetrpeot  Saw  IB  B.  (-Lq-bitiipAlDrii  dnleiiB.k  O. 
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Olauconia  humilia,  Boulknoer,  Cat.   Snakes  Brit.  Mas.,  I,   1893, 
p.  70. 

Description. — Body  long  and  slender,  with  short, 
blunt  tail  bearing  a  small  spine  at  its  tip.  Head  small, 
continuous  with  neck,  slightly  depressed,  with  promi- 
nent, rounded  snout.  Rostral  plate  strongly  recurved 
on  top  of  snout  and  continued  back  on  lower  surface  of 
head  to  mouth.  A  large  nasal  plate  bordering  lip  and 
divided  behind,  and  sometimes  in  front  of,  nasal  open- 
ing. Ocular  plate  reaching  margin  of  lip 
between  two  labials.  Two  large  plates, 
parietal  and  occipital,  behind  ocular.  No 
supraocular  plate.  Nasal,  ocular,  parietal, 
and  occipital  plates  separated  from  corre- 
sponding plates  on  opposite  side  of  head 
by  a  single  series  of  small,  rounded,  im- 
bricate scales.  Scales  on  chin  smallest. 
Fourteen  rows  of  very  strongly  imbricate 
scales  around  middle  of  body;  middle  ven- 
tral series  often  slightly  enlarged.  Preanal  plate 
single.     Caudal  scales  similar  to  those  on  body. 

The  entire  upper  surface,  five  to 
seven  longitudinal  rows  of  scales,  is 
brown,  sometimes  slightly  grayish  at 
the  edges  of  the  scales.  The  lower 
parts  are  creamy  white,  rarely  clouded  with  gray. 

Length  to  anas 91  98  133  199  235  272  291 

Length  of  tail 4  4  7  10  9  9  11 

Width  of  head 2  2  2  3  4  4  4 

Width  of  middle  of  body 2  2  2^  4  5  5  6 

Distribution. — In  California,  this  little  snake  has  been 
found  only  at  Yuma  and  Vallecita,  San  Diego  County, 
and  in  Death  Valley,  Inyo  County.  It  probably  occu- 
pies most  of  the  intervening  desert  regions.  Boulenger 
records  a  specimen  from  San  Bernardino. 
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Family  XI.     BOIDJE. 

The  belly  is  provided  with  a  series  of  large  plates. 
The  head  may  be  covered  with  either  small  scales  or 
large  plates.  The  eye  is  well  developed,  with  vertical 
pupil.  Rudimentary  pelvis  and  hind  limbs  are  present, 
the  latter  usually  showing  externally  as  a  small  spur  on 
each  side  of  the  anus.     Both  jaws  bear  teeth. 

Two  genera  of  boas  have  been  found  in  California. 

SYNOPSIS  OF  GENERA. 

a. — Head  covered  with  small  scales;  tail  not  very  blunt. 

Lichanura. — p.  152. 
a'. — Head  with  large  plates  above;  tail  very  blaDt. 

Chaiina. — p.  154. 

Genus  22.     LICHANURA. 

Lichanura,  Cope,  Proc.  Ac.  Nat.  Soi.  Phila.,  1S61,  p.  304. 

The  head  is  slightly  distinct  from  the  neck  and  is 
covered  with  small  scales.  The  nostril  is  between  two 
plates,  the  anterior  of  which  meets  that  of  the  opposite 
side  on  the  median  line.  The  scales  on  the  body  are 
smooth  and  nearly  as  wide  as  long.  The  urosteges  and 
l)reanal  plate  are  undivided.  The  short  tail  is  tapering, 
but  ends  in  a  rounded  plate. 

45 Lichanura  roseofusca  Cope.     California  Boa. 

Lirhanura  roseofusca.  Cope,   Pruc.  Ac.  Nat.  Sci.  Phila.,    1868,  p.  2 

(type  locality  northern  Lower  California);  Stejneokr,  U.  S. 

Nat.  Mii8.,   XIV,    1891,  p.  TiH;  Cope,  Proc.  U.  S.  Nat.  Mus., 

XIV,  1891,  p.  591. 
Lirhanura  myrioUpia,  Cope,  Proc.   Ac.  Nat.  Sci.  Phila.,   1868,   p.  2 

(type  locality  northern  Lower  California);  Stejneoer,  Proc. 

U.  8.  Nat.  Mu8.,  XII,  1889,  p.  98. 
Lichanura  orcutti,  Stejneger,  Proc,  U.  S.  Nat.  Mus.,  XII,  1889,  p. 

96,  fig.  1  (type  locality  Colorado  Desert,  San  Diego  Coxmty, 
California);  Stejneger,  Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p. 
513-515;  Cope,  Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p.  592. 

Lichanura  simplex,  Stejneoer,  Proc.  U.S.  Nat.  Mus.,  XII,  1889,  p. 

97,  fig.  2  (type  locality  San  Diegrc  Cal.). 
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Deacription. — Top  of  head  nearly  flat,  covered  with 
small,  smooth  scales.  Snout  long,  with  a  more  or  less 
pTomineDt  high  rostral 
plate.  Anterior  labials 
very  high,  but  their 
tips  sometimes  cut  off 
and  appearing  as  small 
scales  below  lo  reals. 
Loreals  usually  three, 
but  their  number  not 
at  all  constant.  Seven 
to  ten  scales  encircling 
eye.  Scales  on  the 
body  smooth,  imbri* 
cate,  nearly  as  wide  as 
long  and  arranged  in 
from  thirty-five  to  for- 
ty-three longitudinal 
TOWS,  lowest  row  on  each 

side  formed  of  larger  scales.  Gastrosteges  narrow  and 
varying  in  number  from  two  hundred  and  twenty-four  to 
two  hundred  and  forty-one.  From  thirty-nine  to  forty- 
seven  urosteges.  Spurs  small,  but  easily  seen  at  each 
side  a  little  in  front  of  anus. 


The  color  abo^e  is  light  bluish  or  brownish  gray  or 
deep  drab,  with  or  without  three  more  or  less  indefinite 
reddish  or  yellowish  brown  longitudinal  bands.     The 
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middle  of  one  of  these  bands  originates  between  the 
eyes,  while  the  others  arise  on  the  temples.  All  or  none 
of  these  bands  may  extend  to  or  along  the  tail.  The 
lower  surfaces  are  yellowish  white,  more  or  less  spotted 
or  blotched  with  brown  or  gray. 

Length  to  anus 370      618*    886*    7«6»    880*    870* 

Length  of  tail 48        88        90       80        117      110 

Distribution. — This  northern  relative  of  the  great  boas 
of  tropical  America  has  been  found,  in  California,  only 
in  San  Diego  (San  Diego,  Colorado  Desert,  Bonsall), 
Riverside  (San  Jacinto),  San  Bernardino  (Cncamonga 
Canon,  San  Gabriel  Mts.),  and  Los  Angeles  (Mt.  Wilson) 
Counties.  It  lives  also  in  Arizona  and  northern  Lower 
California. 

Genus  33.    CHARIITA. 

'*Charina,  Grat,  Gat.  Snakes  Brit.  Mns.,  1849,  p.  118  (type 
bott»);"  Wenona,  B.  A  G.,  Proo.  Ao.  Nat.  8d.  Phila.,  1SB2,  p. 
176;  '*  Pseudoeryx,  Jan,  Arch.  f.  Nat.,  1862,  p.  242"  (type 
bottee) . 

The  head  is  not,  or  is  very  slightly,  distinct  from  the 
neck  and  is  provided  with  large  plates.  The  nostril  is 
between  two  plates.  The  scales  on  the  body  are  smooth, 
small,  imbricate,  and  about  as  long  as  wide.  The.  uro- 
steges  and  preanal  plate  are  undivided.  The  tail  is 
short,  very  blunt,  ending  in  a  large,  rounded  plate. 

46. — Charina  bottse  (Blainville).     Rubber  Snakb. 

Tortrix  boU(r.,   Blainv.,    Nouv.   Ann.  Mus.,   IV,  1836,  p.  289,  pi. 

XXVI,  fig.  1-lb  (type  locality  California). 
Charina  botta.  Gray,  Cat.  Spec.  Snakes  Brit.  &iu8.,  1849,  p.  113; 

BocouRT,  Miss.  Sci.  au  Mex.,  8e  livr.,  1882,  p.  511;  Stejnkoer, 

Proc.  U.  S.  Nat.  Mus.,   XIII,    1890,  p.   181;  Cope,   Proo.  U.  S. 

Nat.  Mus.,  XIV,  1891,  p.  692. 


«From  Stejneger,  Proo.  U.  S.  Nat.  Mas.,  XIV.  1801,  p.  615. 
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Wtnoma  habtUa,  Baird  &  Oikakd,  Ptoc.  Ac.  Kat.  Soi.  Phila.,  1852, 
p.  176  {type  looalit;  Pu^t  Sound)i  Girakd,  U.  S.  Explor. 
Eiped..  ISfiS,  p.  113,  AtUB,  pt.  VII.  figs.  S-U. 

ITenona  plambea,  Baird  &  Gikakd,  Proc.  Ac.  Nat.  Sci  Pbila.,  1862, 
p.  176  (t;pe  localit}r  Piig«t  Sound);  B.  ft  G.,  Cat.  N.  A.  Bep- 
tiles,  I,  1863,  p.  130;  Oikard,  U.  S.  Eiplor.  Eiped.,  Herp., 
1668,  p.  112,  Atlaa,  pi.  Til,  figs.  1-7;  Bocodkt.  Mias.  Sci.  an 
Hex.,  Sept.,  8^  livr.,  1882,  p.  612,  pi.  XXX,  Rgs.  7-7c. 

Charina  plumbra,  CoFi,  Proc.  Ao.  Nat.  Sci.  Phila.,  1661.  p.  306; 
TowNSBND,  Proa.  V.  S.  Nat.  Mas.,  X,  1687,  p.  240;  Stbjnbgbk, 
Proc.  U.  S.  Nat.  Has.,  XIII,  1890,  p.  181;  Stbjhioer,  N.  A. 
Fknna,  No.  7,  1893,  p.  203. 
CAarina  brackgopi,  Copb,  Proc.  D.  S.  Nat.  Mns.,  XI,  1888,  p.  88, 
pi.  IIXTI,  figa.  2a-2f  {type  locality  Point  Keyei,  Cnl.); 
Stbjneobk,  Proc.  U.  S.  Nat.  Mus.,  XIII,  1890,  p.  181;  Cope, 
Ptoc.  U.  B.  Nat.  Mdb.,  XIV,  1891,  p.  592;  Bodlbnobr,  Cat. 
Soakea  Brit.  Mob.,  I,  1893,  p.  131. 

Description. — Top  of  head  very  slightly  rounded,  cov- 
ered with  plates  which  often  differ  greatly  in  size,  shape, 
and  number  in  different  individuals.  Rostral  plate  very 
large.     Between  it  and  broad  frontal,  two  or  three  pair 


of  plates — anterior  nasal,  internasal,  and  prefrontal. 
Labial  and  prefrontal  plates  sometimes  entering  orbital 
ring.  IT  A  single  loreal  usually  present,- but  sometimes 
two  or  none.  Anterior  upper  labials  usually  very  high, 
butj'-'like  all  head-plates,  subject  to  much  variation.* 
Scales  on  body  smooth,  imbricate,  about  as  wide  as 
long,  and  arranged  in  from  thirty-nine  to  forty-nine 
longitudinal  rows,  lowest  row  on  each  side  being  formed 
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of  larger  scales.  Gastrosteges  narrow  and  ranging  in 
number  from  one  hundred  and  ninety-two  to  two  hun- 
dred and  eleven.  From  twenty-uine  to  thirty-uine 
uro9tege8;  usually  all  single,  but  sometimes  a  few 
divided.  Anal  spurs  small  but  distinct.  Tail  very 
short  and  nearly  as  blunt  as  bead. 

All  the  upper  and  lateral  surfaces  are  grayish,  yellow- 
ish, or  greenish  brown,  with- 
out dark  or  light  markings. 
The  chin  and  throat  are  some- 
times clouded  with  gray  or 
brown.  The  rest  of  the  lower 
surface  ia  yellowish  white. 

Four  young,  from   Placer  County,  are  dull  buff  both 
above  and  below. 

Length  to  anus 1!I3      2.1S      358      408      482      618 

Length  of  tail 26        31         47        58        66         73 

Dialribulion. — The   Rubber    Snake,    or    Two-headed 

Snake  as  it  ia  often  called  because  of  its  blunt  tail,  is 
not  rare  in  the  moiater  portions  of  California.  It  has 
been  taken  in  Siskiyou  (uear  Mount  Shasta),  Lassen 
(Eagle  Lake),  Placer  {Red  Point,  Talioe  Gily),  Mariposa 
{Yoaemite  Valley),  Freauo  (Fresuo),  Tulare  (Redwood 
Canon,  East  Fork  Kawoali  River),  Humboldt  (Humboldt 
Bay),  Marin  (Point  Reyes,  Mt,  Tamaipais),  Alameda 
(Temeseal,  Oakland),  San  Francisco  (Presidio),  San 
Mateo  (Halfmoon  Bay),  Santa  Clara  (Palo  Alto,  Black 
Mountain),  and  Santa  Cruz  (Big  Basin,  Soquel) 
Counties,  California;  and  in  Oregon  (John  Day  River, 
Summer  Lake,  Willamette  Valley),  Washington  (Puget 
Sound),  Nevada  (Humboldt  River),  and  Idaho  (Kootenai 
County). 

HabitH. — This  little  snake  is  most   abundant  in   moist 
places,  such  as  are  found   in  the  redwood  forests  of  the 


REPTILES    OF    THE    PACIFIC    COAST.  157 

Coast  Range.  It  is  slow  of  movement  and  very  gentle. 
When  handled,  it  usually  ties  itself  into  a  curious  ball- 
like knot — whence  its  common  name — but,  like  Licha- 
nura,  never  tries  to  defend  itself  by  biting.  A  female 
caught  in  June  contains  large  eggs. 

Family  XII.     COLUBRID^. 

This  family  contains  a  large  number  of  snakes  in 
which  the  belly  is  covered  with  a  series  of  large  plates; 
the  head-plates  are  large  and  more  or  less  regular;  the 
eye  is  always  well  developed,  but  its  pupil  may  be  either 
round  or  elliptical;  there  are  no  rudiments  of  limbs  or 
pelvis;  both  jaws  are  toothed,  without  poison-fangs 
near  the  front  of  the  mouth. 

SYNOPSIS  OF  GENERA. 

a. — Scales  smooth. 

b. — Anal  plate  divided;  arosteges  in  two  seiies. 
c. — Loreal  plate  absent, 
d. — Anterior  nasal  nnited  with  internasal,  sometimes  meeting  its 
mate  on  top  of  the  snont;  rostral  prominent,  greatly  depressed; 

scales  in  thirteen  rows Chiloxneniscus. — p.  158. 

d^. — Intemasal  distinct,  anterior  nasal  not  extending  onto  top  of 
head;  rostral  slightly  prominent,  not  depressed;  scales  in  fif- 
teen rows TantiUa.— p.  176. 

c'. — Loreal  plate  present, 
e. — Pupil  round, 
f . — Rostral  not  free  at  edges, 
g. — Fourth  infralabial  largest;  nasal  plates  usually  more  or 
less  united;  preocnlars  normally  one;  temporals  1-2. 
h. — Snout  high,  not  pointed  in  profile. 

Contia.— p.  161. 
h^. — Snout  depressed,  pointed  in  profile. 

ChionactiB.— p.  159. 
g^.— Fifth  (rarely  4th  or  6th)  infralabial  largest;  nasals  dis- 
tinct*; preocnlars  normally  two. 

i. — Temporals  1-1;  frontal  little  longer  than  wide;  a  nar- 
row white  or  yellow  collar  across  nape. 

Diadophi8.~p.  164. 

*  Barely  united  above  the  nostril  in  Diadt^pkit. 
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i'.— Temporals   2-2   (rarely  l-l   or  2-3);  fronUl    m 
longer  than  broad;   do  aingle,  deRnile,  light  coilar 

on  Deck fiascanion. — p.   183. 

I  . — Boiitral  large,  vith  free  lateral  edgee;  coloratioa  in  lougiln- 

dinal  bauds Salvadora.— p.  ISO. 

e'. — Fnpil  TertioaJly  elliptinil. 

Bostral  witliont  fret  edges;  colomtion  iii  blolchfs. 

Hypaiglena. — p.  17S. 
b'. — Ad      plate  Kiagle. 

j. — V     steles  in  one  series  (nt  least  aoteriorlyl, 
"     ition  in  cross -bauds. 

Bliinocheilua.—p.  174. 

V  ty-nne  to  twenty-three  roKB;  loreal  nearly  u 

-s  plotrndiDgi  ooloration   in   rings, 

-et,,  Lampropeltia.-'p.  166. 

k'  »   in  I  tbirty-oue  rows;   lareal  aloogate; 

tu4>tra1   prodiiipui;  iiuiu       »□  in  blolchee. 

Arisona. — p.  192. 
I?. — Dorsal  soales  keeled. 

lAteralB  keeled  or  smooth;  nu&l  »       e;  uroBtegea  in  two  eerieB. 
1. — Prefrontals  uurmally  fonr  (aft       two);   acalee  iu  tvenly-aefen  to 
tbirty-tive  rowa,  Beventl  oi  the  luwer  nsnally  smooth;  no  longitiidiiial 

line* Pituophis.  -^.  196. 

1' — Prefrontals  t«o;  Boalea  iu  seventeen  to  twenty-three  rows;  uot  more 
tbnn  three  smoctb;  nsanlly  with  longitH'liiinl  lines. 

Thanuiophi».  — p.  199. 

Genus  24.     CHILOMENISCUS. 

CAilommiartu.  Cope,  Proe.  Ac,  Xat,  Sci.  Phila.,   1860,  p.  339  [type 
stramineua). 

The  body  is  stout  and  cyliudrical,  with  short  tail,  and 
without  constriction  at  neck.  The  snoul  protrudes  far 
beyond  the  lower  jaw  and  is  rounded  aud  greatly  de- 
pressed. The  internasal  is  merged  in  the  anterior  nasal 
which,  therefore,  extends  onto  the  top  of  the  snout. 
There  is  a  small  posterior  uasul  but  no  loreal.  The 
scales  are  in  thirteen  rows,  smooth  and  with  apical  pits. 
The  anal  plate  is  divided,  and  the  urosteges  are  in  two 
series.     The  eye  is  small,  with  round  pupil. 
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47.  —  Chilomeniscus     ephippicus     Cope.       Burrowing 

Snake. 

ChUomeni»cu8  ephippicus^  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1867, 
p.  S5  (type  locality  Owen's  Valley,  California);  Coues,  Snrv. 
W.  lOOUi  Mer..  V,  1875,  p.  625,  pi.  XVIII,  figs.  3,  3a. 

Description  * — "Scales  broad,  in  thirteen  rows;  tail 
about  one-seventh   total  length.     Rostral   plate   large, 
entirely  separating   internasals    [anterior   nasals],  not 
encroaching  on  prefrontals;  [posterior]  nasal  plate  sep- 
arating prefrontals   and   labials,    in   contact  with  pre- 
oculcLT.    Postoculars   two,   upper  only  in    contact  with 
occij>ital  [parietal].     Superciliaries  [supraoculars]  very 
Barx'ow,  occipitals  [parietals]  broad  as  long.     Temporals 
ifl-  H-1]  large.     Labials  above,  seven,  third  and  fourth 
in  o X-bit,  these  with  second,  narrow  erect;  first  longitu- 
dii^^;  fifth  and  sixth  smaller  than  the  others,  seventh 
suddenly  larger.     Inferior  labials   eight,  first   pair  in 
coM>.tact  before  pregenials;  postgenials  very  small.     Gas- 
^rc>^teges    113,    separated  from   geneials   by  four   rows 
g^\^rs;  anal  1-1;  urosteges  28-28. 

*  '  Above  reddish  or  yellowish,  with  twenty-one  black 
<^^^^8s-bars  to  vent,  which  are  broader  than  interspaces, 
^"i>.d  do  not  quite  reach  gastrosteges ;  five  nearly  complete 
^\iigs  on  tail.  Belly  white.  From  occipitals  [parietals] 
tro  anterior  part  frontal  with  the  labials  opposite  this 
X>&rt  (except  their  lower  edges)  black. 

'*  Total  length  five  and  one-half  inches." 
Distribution. — The  only  Calif ornian  locality  at  which 
this  snake  has  been  taken  is  Owen's  Valley,  Inyo  Coun- 
ty.    It  has  been  found  in  Arizona. 

Genus  25.    CHIONACTIS. 

ChionacUst  Cops,  Ptoc.  Ao.  Nat.  Sci.  Phil.,  1860,  p.  241  (type  occipi- 
tale). 

The  body  is  small  but  not  very  slender,  with  short, 


*Orlflaal  deaerlpMoB  by  Cop«. 
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tapering  tail,  and  little  if  any  constriction  at  ueck. 
The  snout  is  long,  rounded,  and  much  depressed.  The 
hoikd-plates  are  normal  except  in  the  union  of  the  an- 
terior and  posterior  nasals.  One  preocular,  two  poat- 
oculurs,  and  a  loroal  are  present.  Temporals  are  normally 
1-2.  The  scales  are  smooth,  in  fifteen  rows.  The  anal 
plate  is  divided  and  the  urosteges  are  in  two  aeries.  The 
eye  is  rather  small,  with  round  pupil. 

48. — Chionactis  occipitalis  ( Hallowell).     Desert  Snake. 

Hhiiioiloma  orci/UtaU,  Bai.low..  Ptoo.  Ac.  Nul.  Sci.  PbU.,  Til.  ISM. 

p.  95  (lypo  locnliij  Uojnv«  I>«Bert). 
Lamproaoma  oeripilaU,  Hallow.,  1.  c,  VIXI,  lS56.p.  310;  Hallow., 
U.  a.Pac.R.  K.  Snrr.,  X,  1359,  pi.  IV,  p.  15.  pi.  IT,  ligi.  Su-Sci 
Kbss,.  D.S.Mex.Boiiitd.Snrv.,  III.  Repl..  1839,  p.  21.  pi.  XSI. 
tig.  1;  BocoDRT,  Miss.  Sci.au  Mei.,  Repl.,  S'Livr.,  1SS3,  p.  SS8. 
pl.XXSIT.  fig.fi-«e. 
LamprotomMamKlaliim,  Baikii,  U.S.  Mrx.  Bound. Surv..  ni,B«pl.. 

liiSO.  p.  2£  pi.  XXI,  fig.  1  (Ijpe  locslily  Colorado  X>eTCrt), 
CkiotaclU  ocripiUUi*.  Copk.  Pioa.  Ac.  Nal.  Sd.  Phil..  136S,  p.  3)0; 

Com,  Ptoe.  U-  8.  Nat.  Uns..  XIV'.  1891.  p.  805. 
Contin  orripilnlu.  Gabuak,  Uem.  Udb.  CoDipr.  Zool.,  Till.  3.  1SS3, 
p.  91;  Boi'LCSiiER.  Cat.  Suskes  Btil.  Moa..  II,  18H.  p.  266. 
Dcn-iption. — "Head  small,   of    same   breadth   poste- 
riai'lyusneck,  depressed  in  front;  snout  rounded;  roslral 
plate     large,     excavated 
below,  presenting  a  tri- 
angular shape  above  and 
in  front   where  it   forms 
the     extremity,    of    the 
muzzle  ;  internasals 

smaller  than  prefrontals,  their  inner  margins  much 
shorter  than  their  external ,  which  are  in  contact 
vrith  the  upper  margins  of  the  nasal  plates;  the  pre. 
frontals  are  more  or  less  penlaugnlar  in  shape,  the 
posterior  margin  of  each  in  contact  with  the  ante- 
rior   margin   nt    the   aniocular,    the    supraocular,    and 
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the  half  of  the  frontal  plate,  its  external  margin  with 
the  upper  margin  of  the  f renal;  the  frontal  plate  is  about 
as  broad  as  long,  narrower  posteriorly;  supraoculars 
broader  posteriorly;  occipitals  of  moderate  size,  pen- 
tangular; nostril  large,  deeply  excavated,  in  nearly  the 
center  of  a  large  and  conspicuous  nasal  plate,  somewhat 
pyriform;  a  long  and  very  narrow  frenal,  lying  between 
the  second  and  third  supralabials,  and  the  prefrontal; 
but  one  preocular,  which  is  quadrangular,  resting  on  the 
third  supralabial;  two  postoculars,  the  upper  much  larger 
than  the  lower;  there  are  seven  supralabials,  the  three 
anterior  smaller  considerably  than  those  which  follow; 
the  eye  in  contact  inferiorly  with  the  third  and  fourth; 
body  long  and  slender,  depressed;  scales,  of  which  there 
are  fifteen  rows,  quadrangular,  smooth  and  shining, 
their  posterior  margins  rounded,  the  three  inferior  rows 
larger  than  the  others;  gastrostiga  appearing  to  a  slight 
extent  upon  the  flanks;  tail  short,  with  a  somewhat 
blunt  extremity/'  Gastrosteges  147-158.  Urosteges 
34-44. 

**Milk  white  above,  with  thirty-four  transverse  black 
bands,  including  one  upon  the  posterior  part  of  the 
head;  six  complete  rings  of  black  upon  the  tail,  and  one 
incomplete  just  behind  the  anus;  jaws,  chin,  throat  and 
abdomen  white;  interspaces  between  rings  upon  under 
part  of  tail  white." 

Length  to  anus   229 

Length  of  tail 56 

Distribution. — Mojave  and  Colorado  Deserts. 

Genus  26.     CONTIA. 

Contict,  B.  &  G..  Cat.N.  A.  Kept.,  I.  Serp.,  1853,  p.  110(type  mitis); 
Lodia,  B.  &  G.,  1.  c,  p.  116  (type  tenuis);  1  Sonora,  B.  &  G., 
1.  c,  p.  117  (type  semiannulata);  *' Eirenis,  Jan,  Eleuco  Sist. 
d.  Ofidi,  1863,  p.  48." 
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The  b(  dy  is  rather  stout  for  so  small  a  snake,  with 
short,  pering  tail,  and  slight  constriction  at  neck. 
The  hehu  is  flat-topped,  with  broad,  rounded  snout.  Its 
platea  are  normal,  except  that  the  anterior  and  posterior 
nasals  usually  unite  above,  or  both  above  and  below,  the 
nostril.  Usually  one  preocular  and  two  postoculars  are 
present.  Temporals  are  1-2.  There  is  one  loreal.  The 
scales  are  smooth,  in  fifteen  or  seventeen  rows,  each 
with  one  apical  pit.  The  anal  plate  is  divided,  and  the 
urosteges  are  in  two  series.  The  eye  is  small,  with 
round 


49- 


1 


■d.  Sharp-tailed  Snake. 

Kept.,  I,  Serpents,  1853,  p.  110 
Jif.);  Yarrow,  BqU.  U.  B.  Nat, 
[TLS.vuES,  Cut.  Snakea  Brit.  Mns., 


-Co  i 

Contia  i>,    B.  A 

>G  locality  ae 

8.,  No.  24,  I8i 

11,  ISU,  p.  267. 

r  Lodia  lenuM,  B.  IcO.,  Cat.  K.  A.  Sept..  Pt.  I,  Berp.,  1&^3,  p.  lit 

(type looali[<pPuget Sound.  Or.);  GittARo,  U,  3.  Eiplor.  Expnl.. 

Herp,,   185S,   p.  1S2,  pi.  IX,   Rga.  8-11;  Cope,   Froe.  U.  S.  Kal. 

Hns.,  XIV,   1891,  p.  602. 

Ablabta  parpureocayda.  Ocnther,  Cat.  Colnb,  Suakee,  Brit.  Uiis., 

1858,  p,  245  (type  locality  California). 

DeEcription. — Head  wide,  with  flattened  top  and  broad. 

Rostral    plate    large,    high,    hollowed 

nded  behind  by  internasal,  nasal,  and 

s.     Plates  on  top   of  head,  a  pair  of  in- 

ternasals,    a    pair  of 

prefrontals,  a  frontal 

broad    in    front    but 

pointed     behind,     a 

long   supraocular   on 

each  side,  and  a  pair 

of  large  parietalB.     Anterior  and   posterior  nasal  plates 

frequently    united    above,    or    both    above    and   below, 

nostril.     Loreal  small  and  nearly  square.     Normally  one 

preocular,  but  two  sometimes  present.     Postoculars  two, 


rounded  snout. 
below,  and  bou 
first  labial  plal 
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rarely  one.     Temporals  one  followed   by  two.     Seven 
superior  and  seven    inferior  labials,  sixth  upper  and 
fourth  lower  largest,  third  and  fourth  upper  bordering 
eye,  first  pair  of  lower  meeting  on  median  line  behind 
small  triangular  mental.     Geneials  in  two  pair,  anterior 
much  larger  than  posterior.     Scales  on  body  smooth,  in 
fifteen  rows.     Anal  plate  divided.     Gastrosteges  vary- 
ing in   number  from  one  hundred  and  fifty-one  to  one 
hundred  and  eighty-six.     Urosteges  in  two  series  of  from 
twenty-nine  to  fifty-two.     Tail  short,  conical,  ending  in 
a  sharply  pointed  plate. 

The  color  above  is  grayish  or  yellowish  brown,  usually 
very  finely  punctulated  or  reticulated  with  slate  or  black, 
with  or  without  a  light  yellowish  or  brownish  line  along 
each  side.     The  scales  below  these  lines  are  sometimes 
spotted  with  black.     In  very  young  specimens  a  contin- 
uous  black  line  along  each  side  takes  the 
place  of  these  spots,    while   a   similar   line 
xuns  along  the  middle  of   the  back.      The 
sides  of  the  head  show  these  lateral  black  lines  more 
or  less  distinctly.     The  tail  is  colored  like  the   back, 
except  that  its  upper  surface  is  sometimes  suffused  with 
red.     The  lower  surfaces  are  grayish  or  yellowish  white, 
transverselv  barred  with  black  on  the  anterior  half  of 
each  gastrostege  and  (often)  urostege. 

Length  to  anus ,.  106 

Length  of  tail 22 

Distribution, — This  harmless  little  snake  is  common 
among  the  redwoods  of  Santa  Cruz  (Big  Basin)  and  San 
Mateo  (Woodside)  Counties,  California.  It  has  been 
found  also  in  Santa  Clara  (San  Jos6),  Alameda  (Hay- 
wards,  Alameda),  Marin,  Sonoma  (Petaluma),  Mendo- 
cino (Eel  River  Bridge),  and  Shasta  Counties.  Dr. 
Yarrow  has  recorded  it  from   Fresno.     I  have  seen  a 
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Specimen  from  Fyffe,  El  Dorado  County.  It  has  cot 
been  taken  in  the  southern  portion  of  California,  but 
ranges  north  across  Oregon  and  Washington  to  Puget 
Sound. 

Htibitf. — Unknown. 

Genus  27.     DIADOPHIS. 

DiadaphU,  B.  k  G.,  Cftt.  N.  A.  Hept..  I,  Setp..  ISS3.  p.  112  |trp> 
piuictatua). 
The  body  is  slender,  with  long,  tapering   tail,  and 
slight    constriction    at  neck.     The  head   is  flat-topped, 
with    broad,   rounded   sno"'        Its    plates    are    normal. 
The  nasal    plates  ve       r  unite   above  the  nostril, 

There  are  two  preocui  two  postoculars.     Tempo- 

rals are  1-1.  A  lorem  lo  present.  The  scales 
smooth,  in  fifteen  or  seventeen  rows,  euch  with  one  ap- 
ical  pit.  The  anal  plate  it  ivided,  and  the  urosteges 
are  in  two  series.  The  ej^-  is  moderately  large,  with 
round   pupil. 

50. —  Diadophis    amabilis    Baird  it  Girard.      Western 
RiNO-NKCK  Snake. 

Diadophit  amaf.iiu,  Baibo  4:  Oibabd,  Cat,  N.  A.  Kept.,  I't.  I,  8w 

pentB,  \&53,  p.  113  (type  locnlity  San  Jose,  Cal.);  BiiRo,  U.  S. 

Pao.  K.  R.  Surv.,  X,  1859,  Pt.  Ill,  i>i.  XXXIII,  &ea.  83. 
DiadopMn  pulchetlui.  B,  k  G.,  Cat.  N.  A.  Rnpl.,  Pt.  I.  8«irp-.  18SS, 

p.  115  (tjpe  locality  £1  Dorado  Co.,  Cal.)i  Baibd,  U.S.  Fac. 

B,  R.  Burv.,  X,    1859,  Pt.  Ill,  pi.  XXXIII,  figs.  85;   STEJMniik, 

N.  A.  Fftuiia,  No.  7,  1893.  p.  203. 
DiadophU  punctata*  putcheltiis.  Cope,   Proa.  Ao.  Nat.  Sci.  Pbila., 

1883,  p.-il. 
Diadophit  pajiclaius  arTHtbilis,  Yabrdw,  Bull.  D.S.Nat.  Mus.,  24, 

1882,  p.  95  (parti;   Townskbd,   Prou.  U.  8.  Nat.  Mn«.,  1S87,  p. 

DiadopMn  amaJiilie  pakhellut,  CopK,  Froc.  U.  S.  Nat.  Une.,  XIT, 

1891  (18921,  p.  Gie. 
Diadophu   amabitu   amabUiu,  Cope,    Proo.  U.  S.  Nat.  Mns.,   XIT, 

1891  (1892),  p.  61S. 
Caronrlta  amabilvi,  Boui.B.saKit,  Cat.  SuakeB  Brit.  Mae.,  II,  18M.  p. 

207  (part). 
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Description, —  Top  of  head  flattened  posteriorly,  but 
curving  slightly  downward  to  broad,  rounded  snout. 
Rostral  plate  large,  broader  than  high,  hollowed  below, 
and  bounded  behind  by  internasal,  anterior  nasal,  and 
first  labial  plates.  Plates  on  top  of  head,  a  pair  of  in- 
ternasals,  a  pair  of  prefrontals,  a  short,  broad  frontal 
between  two  supraoculars,  and  a  pair  of  long  parietals. 
Anterior  and  posterior  nasals  normally  distinct,  but 
rarely  united  above 
nostril.  Loreal 

small  and  nearly 
square .  Preoculars 
and  postoculars  two 
each.  Temporals 
one  followed  by  one.  Seven  (rarely  eight)  superior  and 
eight  (rarely  seven)  inferior  labials,  sixth  (or  seventh) 
upper  and  fifth  (or  fourth)  lower  largest,  third  and  fourth 
(rarely  fourth  and  fifth)  superior  reaching  eye,  first  pair 
of  inferior  meeting  on  median  line.  Geneials  in  two 
pair,  anterior  very  slightly,  if  at  all,  larger  than  poste- 
rior pair.  Scales  on  body  smooth,  in  fifteen  rows. 
Anal  plate  divided.  Gastrosteges  varying  in  number 
from  one  hundred  and  eighty-two  to  two  hundred  and 
ten.  Urosteges  in  two  series  of  from  fifty-three  to  sev- 
enty.   Tail  tapering,  ending  in  a  pointed,  conical  plate. 

The  color  above  is  olive,  brownish,  greenish,  bluish, 
or  blackish  slate,  or  gray,  minutely  reticulated,  but 
without  definite  markings,  except  a  light  col- 
lar across  the  neck  just  behind  the  head. 
This  collar  may  be  white,  yellow,  or  unicolor 
with  the  belly,  and  is  often  edged  with  black 
or  slate.  It  covers  from  one  and  one-half  to 
three  transverse  rows  of  scales.  The  upper 
part  of  the  head  is  usually  a  darker  shade  of 
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the  color  of  the  back.  The  upper  labiaU  are  partly 
white  or  yellow.  The  lower  surfaces,  including  none, 
one-half,  one,  one  and  one-half,  or  two  rows  of  scales, 
are  white,  yellow,  rose,*  orange,  lake,*  or  coral  red — 
brightest  posteriorly — more  or  less  spotted  with  black 
at  the  posterior  edges  of  the  gastrosteges  aud  urostegea 
and  under  the  head. 

Langth  toanns 137         Ifi6        270        333        36fl        430 

Leuglh  of  tail 33  40  88  fi6         101  92 

Distriljulion.  —  The  Western  Ring-neck  or  "Red- 
bellied"  Snake  lives  in  all  parts  of  California  except 
the  desert  area.  It  is  rather  inconspicuous,  because  of 
its  small  size,  but  has  been  taken  in  San  Diego  (Sau 
Diego,  vie.  Carlsbad  and  Oceanside),  San  Bernardino 
(San  Bernardino,  Ontario),  Fresno  (Fresno),  Mariposa 
(Mariposa,  Yoseinite  Valley),  EI  Dorado,  Santa  Crus 
(Santa  Cruz),  Santa  Clara  (Sau  Jose,  Palo  Alto),  Ala- 
meda (Oakland),  Conira  Costa  (Mount  Diablo),  Mariu, 
Sonoma  (Sonoma,  Petaluma,  Healdsburg),  Napa  (Calis- 
toga).  Lake  (Highland  Springs),  and  Shasta  (McCloud 
River)  Counties,  California,  and  in  Willamette  Valley 
and  at  Fort  Dalles,  Oregon. 

Habits. — Diailophis  amabilis  is  most  often  found  under 
boards  or  logs  in  moist  localities,  sometimes  even  in  salt 
marshes.  Its  food  probably  consists  chiefly  of  insecis, 
but  one  specimen  had  eaten  a  half- grown  tree -toad 
(Hyla  regillu).    Nothing  is  known  of  its  breeding  habits. 

Genus  28.     LAMPROPELTIS. 

Lampropellu.  Fitjingeb,   Sf£t.  Sept.,  1S43.  p.  25  (type  getulnsi; 

Sphtnophii,  FiTZ.,  1.  c,  p.  2S  {type  coccinea);  Opkibotiii,  B.  k 

O.,  Cat.  N.  A.  Setp..  1853.  p.  82  (Cjpe  sayi);  BtUophw,  Lock- 

IHOTOK,  Proc.  Cfll   Aoad.  Soi.,  VII,  1877,  p.  52  (tj-pe  zonatua). 

The  body  is  rather  thick,  with  short  tail,  and  little  if 


REPTILES   OF   THE   PACIFIC   COAST.  167 

any  constriction  at  neck.  The  snout  is  broad  and  high. 
The  upper  head-plates  are  normal.  The  nasal  plates  are 
distinct.  One  (rarely  two)  preocular  and  two  (rarely 
one  or  three)  postoculars  are  present,  as  is  also  a  small 
loreal  plate.  Temporals  are  normally  2-3,  rarely  1-2, 
1—3,  2-2,  2-4,  or  3-4.  The  scales  are  smooth,  in  twen- 
ty-one or  twenty-three  (or  24)  rows,  each  with  two  apical 
pits.  The  anal  plate  is  undivided,  but  the  urosteges  are 
in  two  series.  The  eye  is  of  moderate  size,  with  round 
pupil. 

SYNOPSIS  OF  SPECIES, 
a. — Black  rings  more  or  less  split  by  red;  gastrosteges  fewer  than  220. 

L.  zonata.—p.  167. 
a'. — 'So  red;  gastrosteges  more  than  220. 

b. — Color  in  transverse  blotches  or  rings L.  boylii. — ^p.  169. 

b*. — Color  chiefly  in  longitudinal  lines  or  blotches. 

L.  californieB.— p.  172. 

51.  —  Lampropeltis    zonata    (Blainville).     California 
King  Snake. 

Coluber  (Ziicholus)  zoncUua,  Blain.,  Noav.  Ann.  da  Mas.,  IV,  1835, 

p.  293  (type  locality  Califorxiia);  B.  &  G.,  Cat.  N.  A.  Bept., 

Pt.  I,  Serp.,  1853,  p.  153. 
OphiboluB  pyrrhomelcu,  Copb,  Ball.  IT.  S.  Nat.  Mas.,  I,  1875,  p.  37 

(part?);  Copk,  Proc.  U.  S.  Nat.  Mas.,  XIV,  1891,  p.  610(part?). 
BellophU  zoncUuSt  Lockington,  Proc.  Cal.  Acad.   Sci.,  VII,   1877, 

p.  52  (type^ocality  [Santa  Barbara,]  Calif.). 
Ophibolua  getulua  muUicinctua,  Yarrow,  Proc.  U.  S.  Nat.  Mas.,  V, 

1882,  p.  440  (type  locality  Fresno,  California). 
Coronella  muUifascicUti,  Bocqitrt,  Miss.  Sci.  aaMez.,  Bept.  lO^Livr., 

1886,  p.  616,  pi.  XL,  figs.  2-2c  (type  locality  California). 
Coronella  zonata^  Boulenger,  Cat.  Snakes  Brit.  Mas.,  II,    1894, 

p.  202. 

Description. — Top  of  head  slightly  flattened  posteriorly, 
curving  downward  to  broad  rounded  snout.  Temporal 
regions  frequently  swollen.  Rostral  plate  large,  broader 
than  high,  hollowed  below,  and  bounded  behind  by  in- 
ternasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  internasals,  a  pair  of  prefrontals. 
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a  short,  broad,  irregularly  wedge-shaped  frontal  between 
two  supraoculars,  and  a  pair  of  large  parietals.  Anterior 
and  posterior  nasals  distinct.  A  small  loreal  present, 
but  sometimes  united  with  prefrontal.  Two  postoculars 
and  one  {or  rareiy  two)  preocuiar.  Temporals  normally 
two  followed  by  three,  sometimes  1-2,  1—3,  or  2—4.  Seven 
(rarely  six)  superior  and  nine  inferior  labials,  fifth  and 
sixth  superior  and  fifth  (or  fourth)  inferior  largest,  third 
and  fourth  superior  reaching  eye,  first  pair  of  inferior 
meeting  on  median  line.  Geueiais  iu  two  pair,  anterior 
larger  than  posterior.  Scales  on  body  smooth,  thin, 
imbricate,  in  twenty-one  or  twenty-three  rows.  Anal 
plate  never  divided.  Gastrosteges  varying  in  number 
from  one  hundred  and  ninety-nmc  to  two  hundred  and 
fifteen.  Urosleges  in  two  series  of  from  forty -five  to 
sixty-one.     Tail  short  but  slender. 

The  anout  may  be  black,  white,  or  spotted.  The  mid- 
dle third  of  the  head  is  black.  A  white  band  crosses 
the  back  of  the  head,  involving 
the  tips  of  the  parietal  plates  and 
joining  the  white  of  the  throat. 
Behind  this  white  one  is  a  full  or 
half  ring  of  black,  followed  in 
irn  by  another  of  red.  The 
whole  body  is  similarly  marked, 
being  encircled  by  from  twenty-five  to  forty-three  white 
rings*  between  which  are  rings  of  black  more  or  less 
divided  and  replaced  by  blotches  or  rings  of  red  or  pink. 
The  proportion  of  black  to  red  varies  greatly  in  different 
specimens,  as  does  also  the  intensity  of  the  red.  This 
color  is  sometimes  present  anteriorly  only,  and  is  usually 
absent  near  the  tip  of  the  tail.     The  colors  of  the  back 
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and  sides  are  continued,  somewhat  irregularly,  onto  the 
lower  surfaces.  The  white  areas,  and  more  rarely  the 
red  ones  also,  are  sometimes  tinged  with  dull  yellowish 
brown.  The  white  rings  are  little  if  at  all  broader  on 
the  sides  than  on  the  back. 

Length  to  anus 288      486      560      607      695      722 

Lengthoftail 46        71        97       111       118       124 

Distribution, — This  brilliant  snake  seems  to  prefer  the 
moister,  cooler  portions  of  the  State,  such  as  are  occu- 
pied by  coniferous  forests.  It  has  been  taken  in  San 
Diego  (vie.  San  Diego),  San  Bernardino  (San  Bernar- 
dino Mountains),  Santa  Barbara  (Santa  Barbara),  Tulare 
(Heaven's  Gate,  near  Little  Kern  Lake),  Fresno,  Tuol- 
umne (Hodgdon's),  Mariposa  (Yosemite  Valley),  El 
Dorado  (Riverton),  Santa  Cruz  (Soquel,  Santa  Cruz, 
Glenwood),  and  Santa  Clara  (Mt.  Hamilton)  Counties, 
California. 

Habits. — Very  little  is  known  of  the  habits  of  this 
snake.  Old  hunters  say  that  it  destroys  many  rattlers 
and  other  snakes.  One  of  my  specimens  had  eaten  two 
Blue-bellied  Lizards  {Sceloporus  occidentalis). 

Many  names  are  applied  to  this  species,  among  which 
are  King  Snake,  Red  Milk  Snake,  Coral  or  Corral  Snake, 
Ring  Snake,  Harlequin  Snake,  etc.  It  is  popularly  sup- 
posed to  be  very  poisonous,  but,  like  all  Californian 
reptiles  excepting  the  rattlesnakes,  is  entirely  harmless. 

$2. — Lampropeltis  boylii  Baird  &  Girard.    Boyle's  Milk 
Snake. 

Op/ubolva  BoyUi,  B.  t  G.,  Cat.  N.  A.  Rept.,  Ft.  I,  Serp.  1S53,  p.  S2 

(type  locality  SI  Dorado  Co.,  Cal.). 
CoroneUa  baUecUa,  Hallow.,  Proo.  Ao.  Nat.  Sci.  Phila.,  VI,  1853,  p. 

236;  Id.,  Rep.  Pao.  R.  R.  Surv.,  X,  pt.  4,   1867,  pp.  14,  24,  pi. 

V  (type  locality  **E1  Paso  Creek  and  Benicia;  also  inter-' 

mediate  places,"  California). 
Lampropeltis  boylii,  Copb,  Proo.  Ac.  Nat.  Sci.  Phila.,  1860,  p.  255; 

Stejnxoer,  N.  a.  Fauna,  No.  7,  1893,  p.  204. 
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"Coronelta  getulut,   var.   pttudogelvlui,   Jan,   loon.  0«a.  Ofid.,  I, 

Livr.  12,  pi.  VI,  Fig.  2." 
Ophiboltu  gtlulu*  boylU.  Cofb,  Proo.  U.S.  Nat.  Has.,  XIV.  ISBI,  p. 

613. 
Coronella  gftula,  Boctlbnueb,  Cat.  SnakM  Brit.  Hns.,  n,  ISM,  p. 

197  {part). 

Deacription. — A  larger  and  Btouter  snake  than  L. 
zonata.  Top  of  head  slightly  flattened  posteriorly,  curv- 
ing downward  to  broad  rounded  snout.  Temporal 
regions  rarely  if  ever  swollen.  Rostral  plate  large,  lit- 
tle broader  than 
high,  hollowed  below 
and  bounded  behind 
by  internasal,  ante- 
rior nasal,  and  first 
labial  plates.  Plates 
on  top  of  head ,  a  pair 

of  internasals,  a  pair  of  prefrontals,  a  short,  broad, 
irregularly  wedge-shaped  frontal,  supraocular  of  each 
side,  and  a  pair  of  large  parietals.  Anterior  and  pos- 
terior nasals  distinct.  A  small  loreal  present,  but 
sometimes  united  with  posterior  nasal.  One  preocular 
and  two  (rarely  one)  postoeulars.  Temporals  nor- 
mally two  followed  by  three,  but  may  be  2-2,  2-4,  or 
3-4.  Seven  superior  and  eight  to  ten  inferior  labials, 
fifth  and  sixth  superior  and  fiffh  or  fourth  inferior 
largest,  third  and  fourth  superior  reaching  eye,  first 
pair  of  inferior  meeting  on  median  line.  Geneials  in 
two  pair,  anterior  much  larger  than  posterior.  Scales 
smooth,  thin,  imbricate,  in  twenty-three  rows.  Aual 
plate  undivided.  Gastrostegea  varying  in  number  from 
two  hundred  and  twenty-one  to  two  hundred  and  fifty- 
five.  Urosteges  in  two  series  of  from  forty-six  to  sixty, 
a  few  of  the  first  sometimes  undivided. 

The  snout  and  sides  of  the  head  are  yellow  or  white. 
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more  or  less  spotted  or  blotched  with  dark  brown  along 
the  edges  of  the  plates.  The  nape  and  the  top  of  the 
head  behind  the  prefrontal 
plates  are  dark  brown,  with  a 
varying  number  of  white  or 
yellow  spots,  one  of  which  is 
very  constantly  present  just 
behind  the  parietal  plates. 
The  body  and  tail  are  marked 
with  great  blotches  or  rings 
of  brown,  separated  by  nar- 
rower rings  of  yellow  or  white.  These  white  rings  are 
much  broader  on  the  sides  than  near  the  middle  of  the 
back,  and  vary  in  number  from  twenty-four  to  thirty- 
five  on  the  body  and  five  to  eight  on  the  tail.  The 
markings  of  the  sides  are  continued  onto  the  lower 
surfaces. 

LeagthtoannH 317       383      586      733      921       DM 

Lenttth  of  tul 44       55       93      129      118      136 

Diatribution. — Boyle's  Milk  Snake  is  common  in  al- 
most all  parts  of  California,  where  it  has  been  taken  iu 
San  Diego  (San  Diego,  Santa  Margarita),  Riverside  (San 
Jacinto,  Riverside),  Los  Angeles  (Pasadena),  Kern  (Ft. 
Tejon,  Kern  Valley),  Tulare  (East  Fork  Kaweah  River, 
Three  Rivers),  Fresno  (Fresno),  El  Dorado  (Alt.  2000 
ft.),  Placer  (Applegate),  Santa  Barbara  (Santa  Barbara), 
Santa  Clara  (Los  Gatos,  Palo  Alto),  Alameda  (Oakland), 
Solano  (Benicia),  San  Francisco,  Marin  (Mt.  Tamal- 
pais.  Camp  Taylor),  Sonoma  (Healdsburg),  Mendocino 
(Irishes),  and  Shasta  (Redding,  Ft.  Reading,  McCloud 
River)  Counties. 

It  has  been  recorded  from  St.  Thomas  and  Overton, 
Muddy  Valley,  Nevada. 

Habits. — The   black  and   white  king  snake    is   most 
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abundant  where  the  country  is  covered  with  chaparral 
and  where  small  streams  are  numerous.  It  is  usually 
very  gentle,  but  sometimes  fights  its  captor  most  fierce- 
ly, rarely,  however,  being  able  to  draw  blood  with  its 
small  teeth,  1  have  twice  found  it  swallowing  the  con- 
tents of  quail's  uesta,  and  once  observed  one  crawling 
along  tile  ground  and  looking  up  into  the  bushes  for 
nests  of  small  birds.  Several  times  while  I  watched  its 
quick  eyes  detected  uests  three  or  four  feet  above  it,  but 
although  the  snake  immediately  climbed  up  to  these,  it 
did  not  obtain  a  meal,  for  the  nests  which  it  examined 
had  been  abandoned  by  their  builders  or  robbed  by  some 
earlier  comer. 

While  I  was  watching  a  man  spade  up  a  small  plot  of 
ground,  he  killed  two  gophers  (Thomomya)  and  threw 
them  a  few  feet  away.  A  few  minutes  later  a  snake  of 
this  species  appeared,  went  directly  to  the  spot  where 
the  gophers  lay  side  by  side,  and  swallowed  first  the 
adult  and  then  the  half  grown  one.  It  took  no  notice 
of  our  presence,  and  after  completing  its  hearty  meal 
disappeared  in  the  direction  whence  it  had  come. 

53- — Lampropeltis  californiie  (Blaiuville).     California 
Milk  Snake. 

Coluber  (I iphit)  CdifarnUf.  Blainv.,  Nouv.  Ann.dii  Mob.,  IV,  1836, 
p.  292,  pi,  XXVII,  fif!S.  I-lb  (type  locsiity  Califonua)}  B.  k 
G.,  Cat,  N.  A.  Kepi.,  Pt.  I.  Sorp.,  1853,  p.  153. 

CoTonella  califomw.  Don.  k  Bibb..  Erp.  Geii,,  VII,  1854^  p.  623. 

Ophibolui  catifornin.  Copi.  Ball.  U.  8.  Nnt.  Mns.,  No.  1,  1875,  p.  37. 

Ophibftlaa  getnlui  eitcni.  Yarbow,  -prac.  0.  S.  Nat.  Hns.,  T.  1882, 
p.  439  (type  locality  FreEno,  California) , 

Ofkibolut  gtluha  California.  Cope,  Prot.U.S.Nal.  Mhh.,  IIV,  1891, 
p.  614. 

Coroaella  gftiita,  BocLBHora,  Cat.  Snakes  Brit.  Mns.,  11,  I8H,  p. 
197  (part). 

Description. — Similar  to  L.  hoylii  io  everything  bat 
color.     Top  of   head  is  slightly  fiattened   posteriorly, 
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curving  downward  to  broad  rounded  snout.  Temporal 
regions  rarely  if  ever  swollen.  Rostral  plate  large,  little 
broader  than  high,  hollowed  below,  and  bounded  behind 
by  internasal,  interior  nasal,  and  first  labial  plates. 
Plates  on  top  of  head,  a  pair  of  internasals,  a  pair  of 
prefrontals,  a  short,  broad,  irregularly  wedge-shaped 
frontal,  supraocular  of  each  side,  and  a  pair  of  large 
parietals.  Anterior  and  posterior  nasals  distinct.  A 
small  loreal.  One  preocular  and  two  (rarely  one  or 
three)  postoculars.  Temporala  normally  two  followed 
by  three.  Seven  superior  and  nine  or  ten  inferior  labials, 
fifth  and  sixth  superior  and  fifth  inferior  largest,  third 
and  fourth  superior  reaching  eye,  first  pair  of  inferior 
meeting  on  median  line.  Geneials  in  two  pair,  anterior 
much  larger  than  posterior.  Scales  smooth,  thin,  im- 
bricate, in  twenty-three  (or  twenty-four)  rows.  Anal 
plate  undivided.  Gastrosteges  varying  in  number  from 
two  hundred  and  twenty-six  to  two  hundred  and  thirty- 
six.  Urosteges  in  two  series  of  from  fifty  to  fifty-eight. 
This  is  a  very  peculiar  snake,  which  may  prove  to  be 
a  mere  variation  of  Lampropeltis  boylii,  from  which  it 
does  not  differ  in  size,  form,  or  scale  characters.  There 
is  an  immense  amount  of  variation  in  the  color  pattern; 
indeed  this  is  rarely  alike  in  any  two  specimens.  The 
head  is  not  colored  differently  from  that  of  L.  boylii, 
except  that  there  often 
is  more  yellow  near  the 
posterior  edges  of  the 
parietal  plates.  Along 
the  sides  of  the  body  are 
more  or  less  broken  lon- 
gitudinal lines  or  bands  of  white  or  yellow.  Above 
these  the  coloration  is  dark  brown  to  the  median  line, 
along  which  is  a  single,  definite,  narrow  line,  or  a  series 
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of  3m  jpots  or  blotches,  or  both.  The  tail  is  dark 
brown  otted  above  with  white  or  yellow.  The  gastro- 
stogee  e  yellow  or  white,  unicolor  or  blotched  with 
brown  i     in  L.  boylii. 

Length  to  anna 277      M! 

LsDgth  of  taU 44       « 

Distribution. — The  California  Milk  Snake  haa  been 
found  in  San  Diego,  Riverside,  and  Fresno  Counties. 

HabitB. — Unknown,  but  probably  like  those  of  L. 
boylii. 

Genus  29.     ]         TOCHEILirS. 

Ehiaochnlui.   B.  «  G..    Cat.    N.    A.  Rppt.,    I,  Serp.,   1853,  p.   120 
(type  lecontei). 

The  body  ia  rather  slender,  with  short,  tapering  tail. 
The  head  is  slightly  distinct  from  the  neck,  and  ends 
in  a  narrow  snout  which  projects  far  beyond  the  lower 
jaw.  The  head-plates  are  normal.  The  nasal  plates 
rarely  unite  above  the  nostril.  One  (or  two)  preoculars 
and  two  (or  three)  postoculars  are  present,  as  is  also  a 
small  loreal.  Temporals  are  normally  two  followed  by 
three.  The  scales  are  smooth,  in  seventeen  to  twenty- 
five  rows,  with  apical  pits.  The  anal  plate  is  divided. 
Urosteges  are  in  one  series,  except  usually  toward  the 
end  of  the  tail.  The  eye  is  of  moderate  size,  with 
round  pupil. 

54. — Rhinocheilus  lecontei  Baird  &  Girard.     Lonq-nosed 
Snake. 

Rhinochtiluf,  Lt(ontei,  B.  k  G.,  Cnt.  K,  A.  Kept.,  Ft.  I,  Serp.,  1S53, 
p.  120  (Ijpe  loottlity  San  Tiiego,  Callfomiiili  Baird,  U.  S. 
Pac,  B.  R.  Surv.,  X,  1859,  Pt.  III.  pi,  XXIII,  figa.  90;  BaIKD. 
D.  S.  Uei.  Bonod.  Surv.,  Kept.,  1859,  pi.  XX;  BocouKT,  Uiss. 
Sci.  Bu  Mex.,  18S6,  p.  602,  pi.  XL,  tigs.  7-7d;  CopR,  Proc.  D.  S. 
Nat.  Mas.,  XIT,  1861,  p.  606;  Boclknokb,  Cat,  Snakes,  Biit. 
Uns.,  11,  18M,  p.  212. 
Description. — Head  round  and  snout  projecting  and 
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pointed.  Temporal  regions  not  swollen.  Rostral  plate 
large,  prominent,  recurved  on  top  of  snout,  and 
bounded  behind  by  internasal,  anterior  nasal,  and  first 
labial  plates.  Plates  on  top  of  head,  a  pair  of  inter- 
nasals,  a  pair  of  prefrontals,  a  broad  frontal,  supraocu- 
lar of  each  side,  and  a  pair  of  rather  short,  rounded 
parietals.  Anterior  and  posterior  nasals  usually  dis- 
tinct, but  sometimes 
united  above  nostril. 
LfOreal  small,  elongate, 
sometimes  entering  or- 
bit. One  or  two  pre- 
and  two  or  three  post- 
oculars.  Temporals  normally  two  followed  by  three, 
rarely  2-2,  2-3,  or  2-4.  Eight  (rarely  nine)  superior 
and  nine  (or  ten)  inferior  labials,  seventh  or  eighth 
superior  and  fifth  or  sixth  inferior  largest,  fourth  and 
fifth  (or  fifth  and  sixth)  superior  reaching  eye,  first 
pair  of  inferior  meeting  on  median  line.  One  or  two 
pair  of  geneials,  posterior  very  narrow  when  present. 
Scales  on  body  smooth,  thin,  in  twenty-three  or  twenty- 
five  rows.  Anal  plate  not  divided.  Gastrosteges  vary- 
ing in  number  from  one  hundred  and  ninety-one  to 
two  hundred  and  six.  Urosteges  in  one  series,  or  more 
often  in  one  series  anteriorly  and  two  posteriorly,  of 
from  forty  to  fifty-five. 

The  snout  is  yellowish  more  or  less  marked  with 
black.  Back  of  this  the  head  is  black  or  brown,  often 
spotted  with  yellow  or  white.  Across  the  back  is  a 
series  of  large  black  or  brown  blotches  ;  twenty  to 
twenty-eight  on  the  body  and  six  to  eight  on  the  tail. 
These  blotches  may  be  rounded,  pointed,  or  truncate 
on  the  sides,  and  are  from  one  and  one-half  to  three 
times  as  long  as  the   intervals    which    separate   them. 
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These  intervale  are  brick  red, 
orange,  yellow,  or  white,  and  usu- 
ally are  continuous  with  the  white 
or  yellow  of  the  lower  surfaces. 
The  lateral  scales  which  fall  within 
the  dark  blotches  often  have  light 
centers,  while  those  in  the  light 
intervals  are  similarly  spotted 
with  black  or  brown.  Small  black 
or  brown  blotches  are  sometimes  present  on  the  sides 
midway  between  the  larger  ones.  The  lower  surfaces 
are  yellow  or  white,  unicolor  or  marbled  with  black  or 
brown. 

Length  to  anus 275      310      490      496       320      800 

Length  of  tail 43        51         70        73        83       140 

Diatribution. — It  is  probable  that  this  snake  occurs 
throughout  southern  California.  It  has  beeu  taken  at 
San  Diego,  San  Diego  County,  and  White  River,  Tulare 
County.     It  ranges  east  across  Arizona. 

//..'.((.'(.—Unknown. 

Genus  30.      TANTILLA. 

Tantilla,    B.  &   G,.  Cut,   N.  A 

coronatali   Homatocranioi 

XXIH,  185.1.  p,  4'0. 
The  body  is  very  slender,  with  tail  of  moderate  length 
and  no  constriction  at  neck.  The  snout  protrudes  a 
little  beyond  the  lower  jaw.  The  head  is  very  low,  and 
very  flat  above.  Its  plates  are  normal,  except  that  there 
is  no  loreal.  One  preocular  and  one  or  Iwo  postoculars 
are  present.  The  scales  are  smooth,  arranged  in  fifteen 
(or  thirteen)  rows.  The  anal  plate  is  divided,  and  the 
urosteges  are  in  two  series.  The  eye  is  small,  with 
round  pupil 
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55.    Tantilla  eiseni  Stejneger.     California  Tantilla. 

TanUUa  nigricepn.  Yarrow,  Bull.  U.  S.  Nat.  Mns.,  No.  24,  1883,  p. 

85  (part). 
Tantilla  eUeni,  Stbjneoer,  Proo.  U.  S.  Nat.  Mas.,  XYIII,  1896,  p. 

117  (type  locality  Fresno,  California). 

Description* — '*Head  very  flat  above,  rather  broad 
across  the  anterior  temporals;  eyes  small;  rostral  wider 
than  high,  the  portion  visible  from  above  longer  than 
iLie   internasal   suture;    internasals   short;    prefrontals 
n  €arly  twice  as  large  as  internasals,  their  lower  border 
edged  in  between  posterior  nasal  and  preocular,  but 
ot  in  contact  with  supralabials;    frontal  rather  long, 
ix-sided,  angular  in  front  and  behind,  the  lateral  bor- 
ers nearly  parallel;   supraoculars  rather  small,  half  as 
^^ide  as  frontal;   parietals  long  and  narrow,  nearly  as 
long  as  their  distance  from  tip  of   snout;    nasals  long, 
the  posterior  in  contact  with    preocular,  which  is  but 
slightly  shorter;  no  loreal;  one  preocular;  two  postocu- 
lars;  temporals  long,  1  +  1;  supralabials  seven,  last  one 
largest,  third  and  fourth  entering  eye;  sublabials  [infra- 
labials]  seven,  four   in  contact  with  first  pair  of   chin 
shields;    first  pair  of  sublabials  not  in  contact  behind 
mental;    fifteen   rows  of   smooth   scales;    four  rows   of 
scales  between  posterior  chin  shields  and  ventrals;  ven- 
tres   176  [167-181];    anal   divided;    subcaudals   62+1 
[58-65]. 

'•Color  (in  alcohol)  uniform  pale  flesh  color,  slightly 
darker  grayish  brown  above;  top  of  head,  lores,  temples, 
and  nape  for  a  distance  of  three  scale-lengths  back  of 
the  parietals,  dark  grayish-brown;  behind  this  a  narrow 
white  [transverse]  band,  one  scale-length  wide,  bordered 
behind  by  a  few  dark-brown  dots. 
'*  Total  length,  365;  tail,  82  mm." 

*Orlgliial  description  of  Stejneger. 
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DiBlribution. —  Seven  specimens  of  this  little  snake 
were  collected  by  Dr.  Gustav  Eison  near  Fresno,  Fresno 
County,  California,  in  1879.  The  species  has  not  been 
found  since. 

Genus  31.     HTPSIGLENA. 

llif/^sigleiia.  Copk,  Ptoe.  Ac.  Nat.  8d.  PLiln.,  1860.  p.  246  [tjpo 
ochrorhyiichuB)!  Pscudodipjiu,  Pkteks,  Mon.  Bed.  Ao.,  ISflO, 
p.  521;  Gumaatea,  Jan,  Elenco  SiBl.  Ofid.,  1863,  p.  102. 

The  body  is  small,  with  moderate,  slender  tail.  The 
head  is  distinct  from  the  neck  by  reason  of  the  swollen 
temples,  which  in  old  specimens  are  greatly  enlarged. 
The  snout  is  rounded  iind  rather  prominent.  The  head 
plates  are  normal.  The  nasals  rarely  unite  above  the 
nostril.  Two  (or  three)  preoculars  and  two  postoculars 
are  present,  as  is  alsoaloreal.  Temporals  are  normally 
one  followed  by  two.  The  scales  are  smooth,  in  nine- 
teen or  twenty-one  rows,  with  apical  pits.  The  aaal 
plate  is  divided.  Urosteges  are  in  two  rows.  The  eye 
is  of  moderate  size  or  small,  with  vertically  elliptic 
pupil. 

56. — Hypsiglena  ochrorhynchus  Cope.     Spotted  Night 
Snake. 

Bypniylrna  ochrorhyofhue,   CoPB,   rroo.  Ac.  Nat.  Soi.  Phila,,  1850, 
p.  346  (type  locality  Cape  San  Lucas,   I>ower  California, 
Hex.);  CopB,  Proc.  Ac,  Nut.  3ci.  Phila.,  1883,  p.  32;  Stejkkobk, 
N.  A.  Fnuna,  No.  7,  189.S,  p.  -JM;  Boulbnuer,  Cat.  SDskes  Brit. 
Una,,  II,  1894,  p.  20fl. 
HypiigUna  cMoroph<ca.  Cope,  Prou.  Au.  Nut.  Sci.  Phils.,  1360,  p.  247 
(tjpe   locality  Fart  Buchanan,   Ariz.);   Stejhboek,    N.  A. 
Fauna,  No.  7,  1803,  p.  205. 
HgpaigUna  Uxana,  Stkjkeoer,   N.  A.   Fauna,   No.  7,  1894,  p.  20S 
(type  locality  "between  Laredo  and  Camarg:o,  Tax."). 
Description. — Head    flat-topped   or  slightly   rounded, 
and  snout  projecting.    Temporal  regions  usually  swollen. 
Rostral  plate  large,  prominent,  recurved  on  top  of  snout, 
and  bounded  behind  by  internasal,  anterior  nasal,  and 
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first  labial  plates.  Plates  on  top  of  head,  a  pair  of  in- 
ternasals,  a  pair  of  prefrontals,  a  frontal,  supraocular  of 
each  Bide,  and  a  pair  of  rather  short,  rounded  parietals. 


Anterior  and  posterior  nasals  usually  distinct,  but  some- 
times united  above  nostril,  Loreal  small,  but  often 
elongate.  Two  (or  one  or  three)  pre-  and  two  postocu- 
lars.  Temporals  normally  one  followed  by  two,  rarely 
2-2.  Eight  (rarely  seven)  superior  and  ten  (or  nine) 
inferior  labials,  sixth  or  seventh  superior  and  fifth  or 
sixth  inferior  largest,  fourth  and  fifth  or  fifth  and  sixth 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Geneials  in  two  pair,  posterior  equal  to 
or  a  little  larger  or  smaller  than  anterior.  Scales  on 
body  smooth,  thin,  in  twenty-one  rows.  Anal  plate 
divided.  Gastrosteges  varying  in  number  from  one 
hundred  and  sixty-seven  to  one  hundred  and  eighty- 
seven.  Urosteges  in  two  series  of  from  forty  to  fifty- 
five. 

The  ground  color  above  is  yellowish  white,  so  thickly 
sprinkled  with  minute  brown  or  black  dots  as  to  present 
an  ashy  or  olivaceous  appearance.  Along  the  middle  of 
the  back  is  a  single  or  double  series  of  more  or  less  al- 
ternate and  confiuent  blotches  of  brown  or  black.  On 
the  sides  are  two  or  three  or  four  alternating  series  of 
small  brown  or  black  spots.     There  are  two  or  three 
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elongati  dark  blotches  on  the  nape, 
eacli        .eral    one    being    produced    z:^ 
forwai     as  a  narrow  band  across  the 
aide    of    the    face.      These    nuchal 
blotches  often  unite  to  form  a  dark 
transverse  band  or  collar.     The  top 
of  the    tiead,    the   lahiala,  and    the 
geneials  trr  — ""d  with 
yellowish    or    wl      f, 
sometimes  speckiea  n 

Length  to  anus 

Length  of  tail 


ivn.  The  gastrosteges  are 
late.  The  urosteges  are 
or  brown. 


Distribution. — 1 
California  at  San  Ui 
Diego  County,  at   San 

(5,000  feet),  Riverside  ( 
dino  County,  and  in  i; 
Inyo  County. 

Habits. — Unknown,     Probablv  nocturnal. 


nake  has  been  taken  in 
fi  the  Cuyamaca  Mts.,  San 
,0  and  Strawberry  Valley 
,  at  Hesperia,  San  Bernur- 
jrd  Canon,  Argus  Kange, 


Genus  32.     SALVADORA. 

Sntvadoi-a    B.    &   (i.   Citt.   N.    A.    Riiiiil. 

gralianiioel;    Phimatkyra,  (Jofk, 
ISOO,  p.  566  (type  ^ahamiio). 

The  body  is  very  long  and  slender,  with  long  whip-  ] 
like  tail.  The  head  is  distinct  from  the  neck,  large,  f 
long,  flat-topped,  with  truncate  snout.  Its  plates  are 
norma),  except  the  rostral  which  is  very  large  and  has 
free  lateral  edges.  The  nasal  plates  arc  distinct.  Two 
preoculars,  two  postoculars,  and  a  lorea!  are  present. 
Temporals  are  1-2,  2-2,  2-3,  or  3-3.  The  scales  are 
smooth,  in  seventeen  rows,  with  two  apical  pits.  The 
anal  plate  is  divided.  Urosteges  are  in  two  series.  The 
eye  is  large,  with  round  pupil. 
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57. — Salvadora  grahamias  Baird  &  Girard.     Patched- 
NOSED  Snake. 

Salvadora  grahcunia,  B.  &  6.,  Cat.  N.  A.  Kept.,  Ft.  I,  Serp.,   1853, 

p.  104  (type  locality  **Sonora,  Mez.")  ;   Baird,  U.  S.  Mez. 

Bound.  Snrv.,  II,  1859,  p.  21,  pi.  V,  fig.  2;  Bocourt,  Miss.  Sci. 

au  Mex.  Rept.,    ll«LiTr.,   1888,  p.  661,  pi.  XLIII,  figs.  2-2e  ; 

COPK,  Proc  .U.  S.  Nat.  Mus.  XIV,   1891  (1892),  p.   619;   Van 

Denburgh,  Proc.  Cal.  Acad.  Sci.  (2),  V,  Ft.  1,  1895,  p.  146. 
Phimoihyra  grahanUce,  Copb,  Proc.  Ac.  Nat.  Sci.  Phila.,    1861,  p. 

300;  CoPB,  1.  c,  1883,  p.  14. 
Phimoihyra  hexaUpis,  Cope,  Proc.  Ac.  Nat.  Sci.  Phila.,  1866,  p.  304 

(type  locality  Fort  Whipple,  Ariz.). 
Zameni8  grahami^  Boulenokr,  Cat.  Snakes  Brit.  Mas.,   I,   1893,  p. 

393  (part). 
Salvadora  grahamke  hexaiepU,  Stejneger,  N.  A.  Fauna,  No.  7,  p* 

205. 

Description, — Head  flat-topped  or  slightly  rounded, 
and  snout  projecting  and  very  blunt.  Temporal  regions 
not  swollen.  Rostral  plate  very  large,  prominent,  re- 
curved on  top  of  snout,  with  free  lateral  edges,  and 
bounded  behind  by  internasal,  anterior  nasal,  and  first 
labial  plates.  Plates  on  top  of  head,  a  pair  of  inter- 
nasals,  a  pair  of  prefrontals,  a  frontal,  supraocular  of 
each  side,  and  a  pair  of  rather  short,  rounded  parietals. 
Anterior  and  poste- 
rior nasals  distinct. 
Loreal  small,  but 
sometimes  divided. 
Two  or  one  pre-  and 
two  or  three  postocu- 
lars.  Temporals  normally  two  followed  by  three, 
rarely  1-2,  2-2,  or  3-3.  Eight  or  nine  superior  and 
about  ten  inferior  labials,  sixth  or  seventh  or  seventh 
and  eighth  superior  and  fifth  or  sixth  inferior  largest, 
fourth  and  fifth  or  fifth  and  sixth  superior,  or  small  de- 
tached portions  of  them,  reaching  eye,  first  pair  of 
inferior  meeting  on  median  line.     Two  pair  of  geneials. 


182  CALIFORNIA    ACADEMY    OF    SCIENCES, 

posterii  equal  to  or  smaller  than  anterior.  Scales  on 
body  i  loth,  thin,  in  seventeen  rows.  Anal  plate 
divide  Gastrosteges  varying  in  number  from  one 
hundred  and  seventy-four  to  two  hundred  and  six. 
Urosteges  in  two  series  of  from  seventy-four  to  one 
hundred  and  eight. 

The  upper  surface  of  the  head  is  grayish  or  yellowish 
hrown,  without  dark  or  lieht  markings.  The  ground 
color  of  the  body  is  drab,  ve  w,  light  brown,  or  plum- 
beous, with  one  or  two  n  black, 
slate,  brown,  or  olive  ,^  g.^jdinal 
bands.  These  bands  fade  out  on  the 
tail,  and  may  extend  on  t"  i  sides 
of  the  head.  Sometimes  widen 
and  merge;  in  other  spC'  is  the 
upper  band  is  partially  broken  up  into  spots;  while  in 
one  the  hands  are  "represented  by  blackish  shades  at 
the  bases  of  the  scales."  The  upper  lip  and  all  the 
lower  surfaces  are  yellow  or  yellowish  white,  the  tail 
and  posterior  part  of  the  body  sometimes  with  an  orange 
or  reddish  east. 

I-'Dgth  to  anus 235        258        340        B52        695         850 

Length  of  tail 63  60  98        215         189        2M 

Distribution. — In  California,  the  Patched-nosed  Snake 
probably  ranges  over  most  of  the  desert  area.  It  has 
been  found  at  Valle  de  la  Viejas,  San  Diego  County, 
San  Jacinto,  Riverside  County,  at  Lytle  Creek  and  near 
San  Bernardino,  San  Bernardino  County,  and  in  Inyo 
County  at  the  Amargosa  Borax  Works  and  in  the 
Argus  iiuiige,  California.  It  has  been  collected  in 
Nevada  at  St,  Thomas  and  the  Virgin  River  near 
Bunkerville. 
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Genus  33.     BASCANION. 

Boicanum,  B.  &  Q.,  Cat.  N.  A.  Kept.,  Pt.  I,  Serp.,  1853,  p.  93  (type 
conBtrictor);  Afcutkophis,  6.  &  G.,  1.  o.,  p.  98  (type  omatus). 

The  body  is  very  long  and  slender,  with  long  whip- 
like tail.  The  head  is  distinct  from  the  neck,  large, 
long,  with  flattened  top  and  rounded  snout.  Its  plates 
are  normal.  The  nasal  plates  are  not  united.  There 
are  two  (rarely  one)  preoculars  and  two  postoculars. 
Temporals  are  normally  2-2.  A  loreal  is  present.  The 
scales  are  smooth,  in  fifteen,  seventeen,  or  nineteen 
TOWS,  usually  with  two  (0-3)  apical  pits.  The  anal  plate 
is  divided.*  Urosteges  are  in  two  series.  The  eye  is 
very  large,  with  round  pupil. 

Four  species  are  known  to  be  Californian .  ^  Young  of 
the  first  two  are  blotched,  of  the  others,  striped. 

SYNOPSIS  OF  SPECIES. 

a. — Scales  in  seyenteen  rows, 
b. — ^No  distinot  longitudinal  light  lines, 
c. — Urosteges  fewer  than  100;  gastrosteges  fewer  than  185. 

B.  constrictor  vetustiun. — p.  183. 
6*. — Urosteges  more  than  100;  gastrosteges  more  than  190. 

B.  flagrelliun  frenatum. — p.  186. 
b*. — A  light  line  along  third  and  fourth  rows  of  scales. 

B.  laterals. — p.  188. 
a'. — Scales  in  fifteen  rows B.  tsBniatum. — p.  190. 

58. — ^Bascanion  constrictor  vetustum  Baird  &   Girard. 
Western  Yellow-bellied  Racer. 

BeisceuUan  vetuaiuat  B.  &  Q.,  Cat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853, 

p.  97  (type  locality  San  Jose,  Calif.);  Girard,  U.  S.  Expior. 

Exped.,  Herp.,  1868,  p.  127,  pi.  VIII.  figs.  12-19. 
Bcucanium  eonairictor  fiavtventris^  Yarrow  &  Henshaw,  Surv.  W. 

lOOUi  Mer.,  App.  NN.,  1878,  p.  213;  Yarrow,  Bull.  U.  S.  Nat. 

Mns.,  No.  24,  1882,  p.  110  (part). 

*Tbli  pUte  has  been  fonnd  andlTided  in  B.  flagellum  and  Its  westernmost  snbspeoies 
B.  f.  frenatum. 
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BfucaNiuiR  cmulrietor  vtltatum,  Towukend.  Ftoo.  D.  S.  Kat.  Muti.. 

".  1887,  p.  240. 
Bru,    niuffl  conilriclor.  Cope,  Proo.  U.  B.  N&l.  Mne.  XIY,  1891  (18<K!), 

.  624  (part). 
Zamtiif  contirietoT,   BogLBHOiB,  Cat.  Snakett  Brit.  Mna.,   I.  18(13, 

p   387  (part). 

Description. — Head  rather  long,  with  flattened  top  and 
rounded  snout.  Rostral  plate  large,  about  as  high  as 
wide,  hollowed  below,  and  bounded  behind  by  inter- 
nasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  internasals,  a  pair  of  prefrontals, 


supraocular  and  part  of  upper  preociilar  of  each  side, 

long  frontal,  and  a  pair  of  large  parietals.  Anterior 
and  posterior  nasals  distinct.  Loreal  well  developed. 
Preoculars  normally  two,  but  sometimes  united.  Post- 
oculars  two,  uppera  little  larger  than  lower.  Temporals 
normally  two  followed  by  two,  but  may  be  2-3,  1-2,  or 
1-1.  Seven  or  eight  superior  and  eight  or  nine  inferior 
labials,  next  to  last  of  upper  and  fifth  (or  fourth)  of 
lower  largest,  third  and  fourth  or  fourth  and  fifth 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Geneials  in  two  pair,  equal  or  either  pair 
a  little  larger.  Scales  on  body  smooth,  in  seventeen 
rows.  Anal  plate  divided.  Gastrosteges  varying  in 
number  from  one  hundred  and  sixty-three  to  one  hun- 
dred and  seventy-nine.  Urosteges  in  two  series  of 
from  seventy-nine  to  ninety*eight. 


-JS 
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e  color  above  in  adults  is  gri 
iddish  brown,  changing  to 
green  (or  blue)  on  the  lower 
rows  of  scales  and  the  tips  of 
the  gastrosteges.  There  are  no 
dark  or  liglit  markings  but  the 
skin  between  the  scales  is  often 
iblack.  The  head  and  tail  are  unicolor  with  the  body. 
The  lower  surfaces  are  yellow  or,  rarely,  white,  un- 
spotted. 

Young  are  colored  like  adults  on  the  tail  and  posterior 
part  of  the  back,  but 
anteriorly  are  spot- 
ted, blotched,  or 
cross-barred  with 
brown  of  a  shade 
^rker       than       the 

fTound-color.  These 
3ark inarki  ngs  spread 
tnd  blend  until  the 
adult    coloration     is 

umed.     Dark  spots  are  present  also  on  the    tips  of 

he  gastrosteges  and  sides  of  the  head. 


UU 64       103       196      217       192      20!i 

Distribution. — The  Western  Yellow-bellied  or  "  Blue" 
acer  ranges  over  the  whole  length  of  California,  but, 
believe,  has  never  been  taken  in  the  desert  regions  of 
le  southeast.  It  has  been  collected  in  San  Diego 
Agua  Caliente  3,400  feet),  San  Bernardino,  Kern 
;Fort  Tejon,  Kemville),  Monterey  (Monterey),  Santa 
ruz  (Gienwood).  Santa  Clara  (Los  Gatos,  San  Josp, 
Alto),  San  Mateo  (Pescadero),  San  Francisco, 
lameda    (Berkeley).    Contra   Costa  (Crockett),  Marin 
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(Mill  Valley,  Camp  Taylor),  Sonoma  (Healdsburg), 
Marip  i  (Yoaemite  Valley),  El  Dorado  (5,000  feel), 
Placei  Red  Point),  Lassen  (Honey  Lake),  and  Shasta  \ 
(McCIl  d  River)  Comities,  California.  It  crosses  Ore- 
gon (  amath  Lake,  Summer  Lake,  Warner's  Valley, 
Willai  tie  Valley,  Dalles)  to  Washington  (Ft.  Steiln- 
coom,  Paget  Sound)  and  Idaho  (Atlanta,  mouth  of  Bra- 
neau  River,  Big  Bulte). 

Habits. — Like  other  members  of  its  genus,  the  West- 
ern Yellow-bellied  Racer  is  a  skillful  climber  and  often 
runs  through  the  tops  of  the  bushes  at  almost  as  great  ' 
a  speed   as   when   upon   the   ground.     It    is  frequently  [ 
found,  however,  in  open  country  or  in  fields  of  growing  1 
grain. 

59. — Bascamon  flagellum  frenatum  Stejneger.    Wbstbr* 
Whii'  Snake. 
Boieaniumjtayrlli/orme  tutaefttm,  Takrow,  Bnll.,  D.  8.  Not.  MoIh' 

24,  1882,  p.  Il2{pfirt). 
Baefanium  Itslactam,   Cot'c.   Ptou.  Ae.  Nat.  Sci.  Phila.,    1883,  pp. 

29,  32. 
BwKaaiiim  Jlayellifarme,  CopK,  Proe.  U.  S.Nat.   Mas.,  XJV.   1891 

(1802),  p,  625  (part). 
BoicanioR  fiageUnm  frenalam,   Stejnkuxs,    N.   A.   Fnaon,    No.  T, 

1893,    p.   20S    (type   locality  Kouutain    Spriugr,   Colorado 

Deeert,  San  Diego  County,  Calif.) 

Description. — Head  rather  long,  with  Hattened  top,  and 
narrow,  rounded  snout.  Ro-stral  plate  large,  high,  hol- 
lowed below,  and  bounded  behind  by  internasal,  ante- 
rior nasal,  and  first  labial  plates.  Plates  on  lop  of  head, 
a  pair  of  internasals,  a  pair  of  prefrontals,  supraocular 
and  part  of  upper  preocular  of  each  side,  long  frontal, 
and  pair  of  large  parietals.  Anterior  and  posterior 
nasals  distinct.  Loreal  well  developed.  Preoculars 
normally  two,  but  sometimes  united.  Postocuiars  two, 
upper  a  little  larger.    Temporals  normally  two  followed 
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by  two,  but  rarely  2-1,  1-2,  or  1-1.     Eight   or  nine 
saperior  and  ten  or  eleven  inferior  labials,  eeventh  or 


eighth  upper  and  fiflb  lower  largest,  fourth  and  fifth  or 
6fth  and  sixth  superior  reaching  eye,  first  pair  of  in- 
ferior meeting  on  median  line.  Geneials  in  two  pair, 
posterior  pair  a  little  larger.  Scales  on  body  smooth, 
in  seventeen  rows.  Anal  plate  almost  always  divided. 
GasErosteges  varying  in  number  from  one  hundred  and 
ninety-seven  to  two  hundred  and  six.  Urosteges  in  two 
series  of  from  one  hundred  and  four  to  one  hundred 
and  twenty-three.  Third,  fourth,  and  fifth  urosteges  of 
one  specimen  not  divided. 

The  general  color  is   whitish,  grayish,  ochraceous, 
brownish,  or  straw  yellow,  usually  lightest  at  the  edges 

of  the  scales,  often  spotted  with  brown  or  black  at  their 

tips  or  bases.    Across  the 

uape    are   several    (3-7) 

brownish     or     blackish 

bands,    often    more    or  ^       .  '  "-'  t 

less  blended.     Faint  in-  v'        -  -'>-' 

dications  of  longitudinal     '     "^)^\'"!-{Xa\  H\^VC. 

lines  may  sometimes  be 

seen   along  the  sides.      The    lower  surfaces    are   pale 


.  /. 
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yellow  or  white,  more  or  leas  spotted  anteriorly  with 
black,  gray,  brown,  or  yellow.  These  spots  usually 
form  one  row  along  each  aide  of  the  anterior  gastro- 
steges. 

Yomig  are  more  or  less  distinctly  cross-barred  above     i 
with  gray,  brown,  or  black,  and  show  a  light  line  or 
blotch  along  the  side  of  the  face.     The  latter  mark  is 
.  often  retained  by  adults. 

Length  to  anna 303  541  7M 

Length  of  tail ....  96  185  341 

Distribution. — The  Western  Whip  Snake  or  "Red 
Racer"  has  its  true  home  in  the  deserts  of  San  Diogo, 
San  Bernardino,  Kern,  and  Inyo  Counties,  but  lives 
also  in  tlie  southwosteru  part  of  the  State,  and  along 
the  eastern  side  of  the  San  Joaquin  Valley.  It  has 
been  taken  in  San  Diego  (Fort  Yuraa,  Mountain  Spring 
Colorado  Desert,  San  Diego,  Agua  Caliente),  Riversids 
(Palm  Springs,  San  Jacinto,  Riverside),  Los  Angeles 
{Pasadena,  Drum  Barracks),  San  Bernardino  (Ontario, 
Needles),  Inyo  (Death  Valley,  Paiiamint  Valley,  Deep 
Spring  \'alley,  Kecler,  Owen's  Valley),  Fresno  (Fresno), 
Mariposa  (Yoaemite  Valley)  Counties,  California,  and 
crosses  southern  Nevada  (Vegas  Valley,  Overton). 

Habih. — The  "Red  Racer,"  like  its  relatives,  is  re- 
markable for  the  quickness  of  its  movements.  It  climbs 
trees  and  bushes  with  great  agility. 

6o. — Bascanion  laterale  (Hallowell).  Californi.\  Racbe. 

UplofihU  InteralU.   Hallow.,  Ptoc.  Ac.  Nat.  8ci.  Phila.,  VI,   1853, 

p.  237  (type  lcic3alily  California)-,  Hallow.,  Pac.  K.  E.  Snrr., 

X,  Kept.,  ISSn,  p,  13,  pi.  IV,  fig.  3a-3o. 
Banfanium   (wnrWiim  laUraU.  YiRROW,    Bull.    V.  S.  Nat.  Mus,  24. 

1882,  p.  113  (part). 
Bateartiam  lateraU  laUraU,  Cope,  Proc.  U.  S.  Nat.  Mns.,  UV,  1891, 

(1892),  p.  628. 
B/ucanion  lattraU,  Stuneoer,  N.  A.  Fanua,  No.  7,  1893,  p.  209. 
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Description. — Head  long,  with  flattened  top  and  nar- 
row, rounded  snout.     Rostral  plate  large,  about  as  high 
as  broad,  hollow  below,  and  bounded  behind  by  inter- 
nasal,  anterior  nasal,  and  first  labial  plates.     Plates  on 
top  of  head,  a  pair  of  internasals,  a  larger  pair  of  pre* 
frontals,  supraocular  and  part  of  upper  preocular  of  each 
side,  loug  and  posteriorly  narrow  frontal,  and  a  pair  of 
very  large  parietals.     Anterior  and  posterior  nasals  dis- 
tinct.   Loreal   rather  large,  rarely   with  a  small   plate 
belov  it.     Preoculars   two,    upper   much    larger   than 
lower.    Postoculars  two  (or  three),  nearly  equal.     Tem- 
porals two   followed  by  two,  rarely  1-2  or  1-1.     Eight 
(or  seven)  superior  and  ten  (or  nine)  inferior  labials, 
seventh  (or  sixth)  of  upper  and  fifth  of   lower  series 
largest,  fourth  and  fifth  (or  third  and  fourth)  of  upper 
reaching  eye,  first  pair  of  lower  meeting  on  median  line. 
Geneials  in  two  pair,   posterior   larger  than  anterior. 
Scales  on  body  smooth,  in  seventeen  rows.     Anal  plate 
divided.     Gastrosteges    varying   in    number   from   one 
hundred  and  ninety  to  one  hundred  and  ninety-seven. 
Urosteges  in  two  series  of  from  one  hundred  and  twenty- 
twro  to  one  hundred  and  thirty-three.     Tail   very   long 
and  slender. 

The  color  above,  including  the  tips  of  the  gastro- 
steges and  urosteges,  is  dark  brown,  palest  on  the  tail. 
A  single  light  yellow  or  white  line  extends  along  each 
side,  on  the  third  and  fourth  rows  of  scales,  to,  or 
a  little  beyond,  the  base  of 
the  tail.  This  line  is  often 
bordered  with  black  and  its 
scales  are  sometimes  tipped 
with    orange-rufous.       The 

sides   of  the  head  are  spotted    with   yellow.      All   the 
lower  surfaces  and  the  upper  labials  are  yellow,  spotted 
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on  the  Load  and  anterior  gastrostegea  with  gray,  slate, 
or  brown.  The  anterior  gastrosteges  are  sometimes 
washed  with  orange- rufous. 

Length  to  ftllng 632      725      742      787       804      96* 

Length  of  tail 275      311       329      SSS       396 

Distribution. — The  Californian  Racer  appears  to  bo 
coutined  to  those  parts  of  California  which  lie  to  the 
west  of  the  Sierra  Nevada  and  Mojave  and  Colorado 
Deserts,  The  northern  limit  of  its  range  is  not  knowu. 
It  has  been  taken  in  San  Diego  (Santa  Ysabel,  Agua 
Caliente,  Oak  Grove),  Riverside  (San  Jacinto,  Straw 
berry  Valley,  Riverside),  Los  Angeles  (Los  Angeles), 
Santa  Barbara  (Santa  Barbara),  Kern  (Fort  Tejon 
Walker  Pass),  Tulare  (Three  livers),  Fresno  (Fresno) 
Monterey  (Carniel  Valley),  Janta  Clara  (Los  Gatos), 
and  Lake  (Mt.  Saint  Helena)  Counties.  I 

Habits. — Nothing  is  known  of  the  habits  of  this  snake, 
except  tliat,  like  other  members  of  the  genuB,  it  is  very  i 
active  and  a  skillful  elimber, 

6i. — Bascanion  tsematum  (Halloweil).     Striped  Racer. 

Lfptopkit  taniata.  Hallow.,  Proc.  Ao.  Nat.  Soi.  Phila.,  18S2,  p.  ISI 

(type  loottlity  New  Hexico);   Hallow.,  Bitgreava's  Znni  and    ' 

Colorado  Riv..  18.13,  p.  133,  pi.  XIII  (XII). 
MmiUophis   Umalus,  Baird   k   Girard,  Cat.   N.   A.  Rept.,  Ft.  I, 

Serp.,  1S53,  p.  103;    B.  A  G.,  Pac;,  R.  R.  Surv.,  X,  Repl.,   1859, 

pi.  xxsn.  fig.  76. 
Bateanium  tiFuitUunt  lirniatum,   Vakkow,  Bull.  U,  S.  Nat,  Mna.,  24. 

1882,  p   11" 
BoManium  laaml  m   Copk,  Proc,  U.  S.Nat.Mua,,  XIV,  1891  11892), 

p.  62!) 
BoKanion  Ian  al  n    Stejmmkb.  N,  A.  PauuB.  No.  7,   1893,  p.  210. 
ZamtnU  ttmatsf  BouLe^□EB,  Oat.  Liz.  Brit.   Mua..  I,   1893,  p.  390 

(part). 

Description.  — Head  long,  with  flattened  top  and 
rounded  snout.     Rostral   plate  large,   about  as   high  as 


REPTILES   OP   THE   PACIFIC   COAST. 


191 


broad,  hollowed  below,  and  bounded  behind  by  inter- 
nasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  interna- 
sals,  a  pair  of  prefontals,  supra- 
ocular and  part  of  upper  pre- 
ocular  of  each  side,  long  fron- 
tal, and  a  pair  of  large  parietals. 
Anterior  and  posterior  nasals 
distinct.  Loreal  longer  than 
high.  Preoculars  two,  upper 
much  larger  than  lower.  Post- 
oculars  two,  nearly  equal. 
Temporals  two  followed  by 
two.  Eight  superior  and  nine 
or  ten  inferior  labials,  sev- 
enth of  upper  and  fifth  of  lower  largest,  fourth  and 
fifth  upper  reaching  eye,  first  pair  of  lower  meet- 
ing on  median  line.  Geneials  in  two  pair,  anterior 
smaller  than  posterior.  Scales  on  body  smooth,  in  fif- 
teen rows.  Anal  plate  divided.  Gastrosteges  varying 
in  number  from  two  hundred  and  four  to  two  hundred 
and  nine.  Urosteges  in  two  series  of  from  one  hundred 
and  thirty-six  to  one  hundred  and  fifty-seven. 

The  color  above  is  grayish  or  yellowish  brown,  palest 
on  the  tail,  the  scales  of  the  sides  more  or  less  yellow 
and  with  narrow  dark  lines  along 
the  middle  of  each  row.  These  dark 
lines  are  sometimes  present  on  the 
dorsal  scales  as  well  as  those  of  the 
sides  and  a  wider  line  often  runs 
along  the  tips  of  the  gastrosteges.  The  yellow  of 
the  lateral  scales  is  variable  in  intensity,  and  some- 
times— especially  in  young — forms  a  distinct  line 
along  the  third  and  fourth  rows  of  scales.  All  of  these 
lines  fade  out  on  the  tail.     The  head  is  spotted  with 
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yellow  The  lower  Burfaces  are  yellow  or  yellowish 
white,  marked  with  slate  or  black  anteriorly  and  along 
the  tips  of  the  gastrosteges,  and  often  more  or  less  tiat«fl 
posteriorly  with  delicate  roae  pink. 

LeoKth  to  anuB S03      BIO 

Length  ol  tail 360      .IM  . 


Distribution. — The  Catifornian  range  of  this  racer 
seems  to  be  restricted  to  the  dryer  eastern  portions  of 
the  State,  leaving  the  more  western  parts  to  B.  latemU. 
"  It  is  much  more  widely  distributed  [than  the  Califor- 
nian  racer],  as  specimens  have  been  taken  in  Idaho, 
Utah,  Nevada,  Arizona,  New  Mexico,  and  Mexico,  but 
it  does  not  aeem  to  reach  the  coast,  nor  does  it  appear 
in  the  Valley  of  California,  except  at  two  points.  These 
are  Walker  Basin  and  Shasta  County,  northern  Califor- 
nia, where  [Shasta  Co.]  it  probably  enters  by  way  of  Pitt 
River  Valley."*  Localities  at  which  it  has  been  taken 
in  California  are  Shasta  County  (Baird,  Canoe  Creek), 
Inyo  County  (Argus  Range,  Coso  Valley  and  Mountains, 
Panamint  Mountains),  and  Kern  County  (Walker 
Basin);  in  Nevada,  Carson  City,  and  Antelope  Springs; 
in  Oregon,  Snake  River;  and  in  Idaho,  between  Bliss 
and  the  Snake  River, 

Genus  34.     ARIZONA. 

Arizona.  Kexs'.,  U.  S.  Mex.  Bound.  Surv.,  II,  1359,  Rept.,  p,  IS 
(type  elegaoa). 
The  body  is  long  and  slender,  with  tail  of  moderate 
length.  The  neck  is  constricted  somewhat,  so  that  the 
head  is  distinct.  The  snout  is  long,  rounded,  and  but 
little  lower  than  the  flat  top  of  the  head.  The  cephalic 
plates  are  normal.  The  nasals  rarely  unite  above 
the    nostril.       One    (or    two)    preocular,    two  (or   one) 

•StsJUIOr,  N.  A.  noiil.  No.  7,  IMO,  p.  310. 
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postoculars,  and  a  loreal  are  present.  Temporals  are  2-3 
or  2-4.  The  scales  are  smooth,  in  twenty-seven  to  thirty- 
one  rows.  The  anal  plate  is  single.  Urosteges  are  in 
two  series.  The  eye  is  moderately  large,  with  round 
pupil. 

62. — Arizona  elegans  Kennicott.     Faded  Snaicb. 

Arizona  tlrgant,  Ksnn.,  D.  S.  Mei.  Bonnd.  Snrv.,  II.  1SS9,  Bopt., 
p.  IS,  pi.  XIII  (type  locality  Bio  Oruide);  Bocourt,  Miss.  Scd. 
BQ  Mei.,  Bept.,  11*  Livr.,  1S88,  p.  676,  pi.  XLVI,  figB.  3-3b. 

Pilyophis  fUgant.  Cofb,  Bnll.  U.  B.  Nat.  Mus.,  Mo.  I,  1375.  p.  39. 

Skinechi*  ekgam,  Copk,  Ptoc.  Am.  Philos.  Boo.,  XXIII,  1886,  p.  284; 
CoPB,  Proa.  n.  S.  Nat.  Mdb.,  XIV,  18S1  (1392),  p.  B38. 

Coluber  araona,  BoDLKKacB,  Cat.  Snakes  Brit.  Mas.,  II,  1894,  p.  66. 

Dencription. — Head  flat4opped  or  slightly  rounded, 
with  snout  projecting  and  rather  narrow.  Temporal  re- 
gions not  swollen.  Rostral  plate  very  large,  prominent, 
recurved  hetween  internasals  on  top  of  snout,  and 
bounded  behind  by  internasal,  anterior  nasal,  and  first 
labial  plates.  Plates  on  top  of  head,  a  pair  of  inter- 
nasals, a  pair  of  prefrontals,  a  frontal,  supraocular  of 


each  side,  and  a  pair  of  large  parietals.  Anterior  and 
posterior  nasals  usually  distinct,  but  sometimes  united 
above  nostril.  Loreal  elongate.  One  or  two  preoculars 
and  two  or  one  postoculars.  Temporals  normally  two 
followed  by  three,  or  2-4,  lower  scale  of  first  row  often 
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elongate..  Eight  or  seven  superior  and  thirteen  In 
fifteen  inferior  labials,  sixth  or  seventh  superior  ami 
seventh  or  eighth  inferior  largest,  fourth  and  fiflh 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Two  pair  of  geneials,  posterior  narrower 
and  shorter  or  but  little  longer  than  anterior.  Scales 
on  Iwdy  smooth,  thin,  in  twenty-seven  to  thirty-one 
rows.  Anal  plate  not  divided.  Gastrosteges  varying 
in  number  from  two  hundred  and  ten  to  two  hundred 
and  twenty-seven.  Urosteges  in  two  series  of  from 
forty-five  to  fifty-nine. 

The  ground  color  is  pale  brown  or  yellowish  gray, 
lighter  near  the  middle  of 
the  back,  along  which  is  a 
series  of  dark-edged  brown 
or  gray  blotches.  The 
sides  are  marbled  with 
similar  but  smaller 
blotches  in  more  or  less 
alternating  rows.  The 
tail  is  similarly  colored. 
In  young,  a  dark  streak  rui 
of  the  mouth,  and  another  between  the  eyes,  crossing 
the  posterior  edges  of  the  prefrontal  plates  as  in  Pittto- 
phis.  These  streaks  are  faded  or  absent  in  adults.  The 
lower  surfaces  are  pale  yellowish  white,  without  mark- 


i  from  thtj 


to  the  corner 


Length  to  anna 231         282         730        S60        870 

I^ngthottaU 33  33         122         160         125 

Diftribulion. — This  smooth-scaled  relative  of  the  true 
gopher  snakes  has  been  taken  in  California  between 
Carlsbad  and  Oceanside  and  at  Warner's  Ranch,  San 
Diego  County,  at  San  Jacinto,  Riverside  County,  and 
near  Ontario,  San  Bernardino  County.  It  ranges  east 
to  Texas. 
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Habita.  —  Unknown.  A  captive  individual  ate  a 
Brown-shouldered  Lizard  (Uta  atanaburiana). 

Genus  35.     PITUOPHIS. 

PUuophis,  HoLBROOK,  N.  A.  Herpet.  (2),  IV,  1842,  p.  7  (type  mel- 
anoleucus);  ChurchilUa,  B.  &  6.,  Staosbnry's  Exped.  Gt.  Salt 
Lake,  1852,  p.  350  (type  beUona). 

The  body  is  long  but  rather  stout,  with  tail  of  mod- 
erate length.  The  neck  usually  is  slightly  constricted, 
so  that  the  head  appears  little  distinct  from  it.  The 
snout  is  long,  narrowly  rounded,  and  projecting  beyond 
the  lower  jaw.  The  head-plates  show  many  variations, 
but  when  typical  are  normal  except  that  there  are  four 
prefrontals.  The  nasals  are  usually  distinct.  One  or 
two  preoculars,  two  to  four  postoculars,  and  a  loreal  are 
present.  Temporals  are  many  and  very  variable.  The 
scales  are  in  twenty-seven  to  thirty-five  rows,  the  dor- 
sals keeled,  some  of  the  lateral  rows  smooth.  The  anal 
plate  is  single.  Urosteges  are  in  two  series.  The  eye 
is  large,  with  round  pupil. 

63. — Pituophis  catenifer  (Blainville).    Western  Gopher 
Snake. 

Coluber  ccUeni/er,  Blain.,  Nouv.  Ann.  Mas.  Hist.  Nat.,  IV,  1835,  p. 

290,  pi.  26,  figs.  2-2b  (type  locality  California);  Boulenqeb, 

Cat.  Snakes  Brit.  Mas.,  II,  1894,  p.  67. 
Pituophis  cateru/er,  B.  &  G.,  Gat.  N.  A.  Rept,,  Pt.  I,  Serp.,  1853,  p. 

69;  61RABD,  U.S.  Explor.  Exped.,  Herp.,  1858,  p.  135,  pi.  VIII, 

figs.  1-7;  GC7NTHER,  Gat.  Golab.  Snakes  Brit.  Mas.,  1858,  p.  87; 

Stejnegeb,  N.  a.  Faana,  No.  7.  1893,  p.  206. 
Pituophis  Wilke$ii,  B.  &  G.,  Gat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853.  p. 

71  (type  locality  **Pu^t  Sound,  Oregon");   Girard,  U.  S. 

Explor.  Exped.,  Herp.,  1858,  p.  137,  pi.  IX,  figs.  1-7. 
Pituophis  anneciens,  B.  A  G.,  Gat.  N.  A.  Rept.,  p.  72  (type  locality 

San  Diego,  Cal.). 
Pityophis  Heermannii,   Hallow.,   Proc.  Ac.   Nat.  Sci.  Phila.,  VI, 

1853,  p.  236  (type  locality  CoBiunneB  Biver,  Cal.). 
Pityophis  catentfer,  Gope,  Proc.  U.  S.  Nat.  Mas.,  XIV,  1891,  p.  641. 
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DeseriplioTi. — Head  flat-topped  or  rounded,  with  snout 
projecting  and  rather  nar- 
row. Temporal  regions 
notswollen.  Rostral  plate 
very  large,  prominent, 
not  very  narrow,  but  often  , 
recurved  between  interna- 
sals  on  top  of  snout,  and  ^ 
bounded  behind  by  inter- 
nasal,  anterior  nasal,  and  first  labial  plates.  Plates  on 
top  of  head,  a  pair  of  internaaals,  four,  two,  one,  three, 
five,  six,  or  eight  prefrontals,  a 
frontal,  supraocular  of  each  side, 
and  a  pair  of  parietals.  Anterior 
and  posterior  nasals  usually  dis- 
tinct, sometimes  united.  Loreal 
usually  elongate.  One  or  two  pre- 
oculars  and  two  to  four  postocu- 
lars.  Tips  of  some  labials  often 
cut  off,  forming  suboculars  or  lore- 
als.  Temporals  four  followed  by 
five,  very  variable.  Seven  to  nine 
superior  and  eleven  to  thirteen 
inferior  labials,  next  to  last  supe- 
rior and  sixth  or  seventh  inferior 
largest  in  its  series,  fourth  or  fifth 
superior  usually  reaching  eye,  first  pair  of  inferior  meet- 
ing on  median  line.  Two  pair  of  geneials,  anterior 
much  larger  than  posterior.  Scales  on  body  in  twenty- 
seven  to  thirty-five  rows,  keeled  except  in  a  varying 
number  {about  3  to  10)  of  rows  on  each  side.  Anal 
plate  not  divided.  Gastrosteges  varying  in  number 
from  two  hundred  and  four  to  two  hundred  and  forty- 
five.  Urosteges  in  two  series  of  from  fifty-six  to  sev- 
enty-two. 
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The  ground  color  is  pale  brown  or  yellowish  gray, 
sometimes  obscured 
by  the  spreading  of 
the  blotches  or  the  - 
presence  of  black  — ' 
marks  along  the  keels  - 
of  its  scales.  Along 
the  middle  of  the  back 
is  a  series  of  from  tbir- 
ty-ais  to  seventy-nine 
dark  brown  or  black 
blotches.  There  are  several  series  of  smaller  alternating 
dark  blotches  or  spots  on  the  sides.  These  spots  some- 
times tend  to  unite  to  form  longitudinal  lines.  Across  the 
top  of  the  head,  between  the  preocular  plates,  is  a  line 
of  black  or  brown.  A  similar  line  runs  down  from  the 
center  of  the  eye  and  another  back  and  down  from  the 
upper  postocular  plate.  The  lower  surfaces  are  yellow- 
ish white,  usually  maculated  with  black  or  brown. 

Length  to  annB 315      6B0      820      8B0     1200     1260 

Length  o(  toil 52      136      165      170      270      210 

Diatribiition. — The  Western  Gopher  Snake  occupies 
the  Pacific  Coast  of  the  United  States,  but  is  replaced 
in  the  Great  Basin  by  its  subspecies  P.  catenifer  dcsert- 
icola.  It  ranges  north  and  south  at  least  from  Puget 
Sound  to  San  Biego.  The  eastern  limit  of  its  territory 
in  the  north  (in  Idaho)  is  not  known,  but  in  California 
is  marked  by  the  Sierra  Nevada  and  the  western  edge  of 
the  Mojave  and  Colorado  Deserts.  In  California,  it  has 
been  taken  in  San  Diego  (San  Diego),  Riverside  (San 
Jacinto),  San  Bernardino  (Ontario),  Los  Angeles  (Pasa- 
dena), Santa  Barbara  (Santa  Barbara),  Kern  (FortTejon), 
Fresno  (Pitman  Creek,  King's  River),  Moutery  (Mon- 
terey), Santa  Cruz  (Soquel,  Corralitos,  Glenwood),  Santa 
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Clara  (Los  Gatos,  San  Jose,  Palo  Alto),  San  Francisco, 
Alameda  (Hay wards,  Oakland),  Marin  (Tamalpais), 
Sonoma  {Pctalmna),  Lake  (Kelseyville),  Mendocino, 
Shasta  {McCloud  River),  and  Siskiyou  (Mt.  Shasta) 
Counties. 

Habiia. — The  Gopher  or  Ball  Snake  is  tlie  largest  as 
well  as  one  ot  the  most  abundant  of  Californian  serpents. 
Individuals  more  than  six  feet  long  are  not  rarely  fouud. 
These  are  usually  very  gentle  and  show  little  resent- 
ment even  when  roughly  handled.  The  younger  snakes, 
however,  sometimes  strike  very  fiercely,  but  of  course 
harmlessly.  This  snake  shares  with  many  others  the 
curious  habit  of  rapidly  vibrating  the  tip  of  its  tail  when 
excited;  an  action  which  sometimes,  when  tlie  tail  hap- 
pens to  strike  upon  dry  leaves  or  grass,  produces  a  sound 
not  unlike  the  warning  whir  of  the  rattlesnake.  Its 
food,  so  far  as  is  known,  consists  of  small  mammals,  of 
which  gophers  are  said  to  form  a  large  part. 
64, — Pituophis  catenifer  deserticola  Stejneger.  Desert 
Goi'HER  Snake. 

PUyopkia  myl  MIoaa,  CoPE,  Proc.  C  8.  Nat.  Man.,  XIV,  1891,  p. 
641  (port). 

Pilaophie  catenifer  deterlicala,  Stejneiiek,  N.  A.  Fauna,  No.  7,  1893, 
p.  206(typeiocalitf  Great  BaHin  and  BauthweatemdABeTtB). 
Description. — I  have  seen  no  specimens  of  this  ' '  richly- 
colored  form  from  the  Great  Basin  and  southwestern 
deserts,  which  agrees  with  true  P.  catenifer  in  having  a 
broad  and  low  rostral.  *  *  *  As  a  general  rule  tliis  form 
has  a  more  pronounced  cartnation  of  the  scales  and  a  less 
number  of  smooth  scales  on  the  sides,  but  this  character 
cannot  be  relied  upon  at  all,  and  whether  a  specimen 
shall  be  referred  to  either  typical  P.  catenifer  or  to  this 
desert  form  must  be  decided  upon  the  totality  of  the 
characters,  as  a  reliance  upon  the  carination  leads  to 
very  erroneous  results." 
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Distribution, — The  Desert  Gopher  Snake  occupies  the 
Mojave  and  Colorado  Deserts  and  those  parts  of  the 
Great  Basin  which  lie  within  California,  Nevada,  and 
perhaps  southern  Idaho  and  eastern  Oregon. 

Habits. — Unknown,  but  similar,  doubtless,  to  those  of 
P.  catenifer. 

Genus  36.     THAMNOPHIS. 

ThamnophM,  Fitzinqer,  Syst.  Kept.,  1843,  p.  26  (type  saurita); 
Eutainia,  B.  &  G.,  Cat.  N.  A.  Kept.,  Pt.  I,  Serp.,  1853,  p.  24 
(type  saurita). 

The  body  is  more  or  less  elongate,  usually  rather 
slender,  with  moderately  long,  tapering  tail,  and  head 
distinct  from  neck.  The  cephalic  plates  are  normal. 
The  nasals  never  unite.  One  or  two  (rarely  three)  pre- 
oculars,  two  to  four  postoculars,  and  a  loreal  are  present. 
Temporals  are  normally  1-2,  but  may  be  1-1,  1-3,  or 
2-3.  A  loreal  is  present.  The  scales  are  keeled,  in 
seventeen  to  twenty-three  rows.  The  anal  plate  is  un- 
divided. Urosteges  are  in  two  series.  The  eye  is 
moderate  or  small,  with  round  pupil. 

Although  the  several  species  and  subspecies  may  often 
be  distinguished  at  a  glance  by  one  familiar  with  their 
several  characters,  the  amount  of  individual  variation 
is  so  great  that  it  is  quite  impossible  to  make  a  key 
which  will  properly  refer  all  specimens.  The  following 
synopsis  will,  I  believe,  usually  serve  its  purpose,  but 
should  not  be  trusted  too  implicitly. 

SYNOPSIS  OF  SPECIES.*' 
a.— Upper  labials  seven;  posterior  geneials  mnoh  longer  than  anterior. 


*If  my  estimate  of  tbe  status  of  the  various  western  members  of  tbls  genus  differs 
ntber  radically  from  that  of  recett  anthorv  (the  latest  American  review  of  this  genus 
sdmlts  seventeen  species  and  subspecies  from  the  territory  under  discussion),  I  may, 
perhaps,  be  pardoned  on  the  ground  that  I  have  carefully  examined  more  than  three 
hoodred  fresh  alcoholic  specimens  besides  rather  hastily  Inspecting  the  material  in  the 
National  Museum. 
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b. — Eyi        ge;  one  preocolar;  Bcales  in  nineteen  rows;  dorsal  lin^  neiri 

c.— Lines  wide;  Bome  red  on  bodj T.  p&riet&lis. — p.  200. 

tf. — Lines  Tery  narrow;  no  red  on  body;  belly  dnskT- 

T.  p.  pickerm^.— p.  204. 
b*. — Eye  small;  tn'o  preoonlars  or  sealeB  in  Eeventeen  rovH,  or  both;  doCMl 

line  Bometimea  red T.  leptocephala.— p.  205, 

t,'. — Upper  labi&lB  eight. 
d. — Scales  in  nineteen  rows  (il  in  21  lovs,  some  red  on  body  or  Tury  dis- 
tinct lines  with  few  or  no  spots). 
e. — Eye  imatler;  posterior  geneiols  rarelr  much  longer  than  nntcrior; 
dorsal  line  yellow  or  rod;  head  never  red;  belly  sometimea  rfd. 
T.  elegftDB.— p.  207. 
e'.— Eye  larger;  posterior  goneials  mnoh  longer  than  anterior;  dorsal 
line  bine  or  yellow;  bead  sometimes  red:  belly  never  red. 
T.  pftrietalia.— p.  200. 
d'. — Scales  in   twenty-one   (or   twentj -three}   rows;   no   red    on   bodj; 
many  spotH  or  no  diatinot  dorial  line. 

f .— Eye  smaller;  posterior  geneials  aborler  or  bnt  little  longer  thui 
anterior-,  belly  marbled  with  slate;  dorsal  line  present, 
g. — One  preoonlar;  scales  in  twenty-one  rows. 

T.  vagraaa.—p.  210. 
B*. — Two  preo«ntars;  scales  in  twenty-one  or  twenty-three  rows. 
T.  V.  biscut&ta. — p.  212. 
r.— Eye  larger;  posterior  geneials  mnch  longer  than  anterior;  belly 
not  marbled  with  dusky;  dorsal  line  often  absent, 

T.  baramondii.— p.  212. 

65. —  Thamcophis   parietalis   (Say).      Pacific    Garthr 

Snake. 

ColaUr  parhtalit,  Say,  Longs  Expeil.  Rocky  Mts.,  I,  1823,  p.  186 
(type  locality  Camp  Kiesouri  near  Council  Bluff). 

Colubtr  in/fmalU,  Bla:nv.,  Nouv.  Ann.  di.  Miis..  IV.  I83fl,  p.  291, 
pi.  XXVI.  liga.  3-3».     (type  locuilily  Califomia). 

Eulaitua  in/frnatit,  B.  &  C,  Cat,  N.  A.  Rept.,  Pi.  I.  Serp..  1853.  p. 
2«:  QlRAHD,  D.  S.  Explor.  Eiped.,  Herp..  1858.  p.  H8,  pi.  XIT, 
Sga.  11  16;  BocooiTT,  Ball.,  Soc.  Zool.  Fr.,  IS9S,  p.  10  (part). 

Eatainia  pariftalis,  B.  t  G.,  Cat.  N.  A.  Kept.,  Ft.  1,  Serp.,  IS53.  p. 


iSutatniaomala,  B.  &  G..  D.  S.  Mei.  B 
1859.  p.  16,  pi.  IX  (type  locality  betwi 
El  Fmo,  Tex.). 
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EuUenia  sirlaUs   teiratcmia.   Cope,   U.   S.  Ezplor.  Surv.  W.  100th 

Mer.,  V,   1875,  p.  546   (no  locality);  Copk,  Proc.  U.  8.  Nat. 

Mas.,  XIY,  1891,  p.  664  (Puget  Sound,  Wash.,  and  Pitt 

Kiver,  Cal.)- 
Eutctnia  piekeringiif  Cope,  Proo.  Ao.  Nat.  Soi.  Phila.,  1883,  p.  21. 
Tropidonotu9  sir  talis  var.  parietalia,  Garman,  Mem.  Mus.  Com  par. 

Zool..  VIII,  3,  1883,  pp.  25,  139. 
Eutania  sirtalis  parietalin.  Cope,  Proo.  U.  S.  Nat.  Mas.,  XIV,  1891, 

p.  664. 
Eutaniia  sirtalis  trilintata.  Cope,  Proc.  U.  S.  Nat.  Mus.,  XIV,  1891, 

p.  665  (part),  (Fort  Benton,  Mont.). 
Tropidonotus  ordinatua  var.  infemaXis,  Boulenoer,  Cat.  Snakes  Brit. 

Mus.,  I,  1893,  p.  207  (part). 
Thamnophis  parietalis,  Stejneger,  N.  A.  Fauna,  No.  7,  1893,  p.  214. 

Description. — Head  distinct  from  neck,  flat-topped, 
with  narrow,  rounded  snout,  and  temporal  regions  some- 
times swollen.  Rostral  plate  large,  bounded  behind  by 
internasal,  anterior  nasal,  and  first  labial  plates.  Plates 
on  top  of  head,  a  pair  of  internasals,  a  pair  of  pre- 
frontals, a  frontal,  supraocular  of  each  side,  and  a  pair 
of  parietals.  Anterior  and  posterior  nasals  distinct. 
One  loreal.  One  preocular  and  from  two  to  four  postocu- 
lars.  Temporals  normally  one  followed  by  two,  some- 
times 1-1,  1-3,  or  2-3.  Seven,  or  rarely  eight,  superior 
and  nine  to  eleven  inferior  labials,  fifth  or  sixth  supe- 
rior and  fifth,  sixth,  or  seventh  inferior  largest,  third 
and  fourth  or  fourth  and  fifth  superior  reaching  eye, 
first  pair  of  inferior  meeting  on  median  line.  Two  pair 
of  geneials,  posterior  longer  than  anterior.  Scales  on 
body  in  nineteen,  or  very  rarely  twenty-one,  rows,  all 
keeled  except  sometimes  the  first  row  of  each  side. 
Anal  plate  not  divided.  Gastrosteges  varying  in  num- 
ber from  one  hundred  and  fifty-one  to  one  hundred  and 
seventy.  Urosteges  in  two  series  of  from  seventy-four 
to  ninety-four,  a  few  of  the  anterior  rarely  undivided. 
Eye  large. 

There  are  three  light  lines,  one  on  the  middle  of  the 
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back  and  one  aloug  the  second  and  third  rows  of  scales 
of  each  side,  but  the  lateral  lines  not  infrequently  blend 
with  the  color  of  the  belly.  The  dorsal  line  usually  is 
bluish  but  may  be  yellow.  The  belly  is  bluish  or  yel- 
lowish, or  rarely  slaty,  and  may  have  a  black  line  or 
series  of  spots  near  the  tips  of  the  gaslrosteges.  The 
head  may  be  brown,  olive,  or  coppery  red  above,  bluish 
or  grayish  laterally,  yellowish  white  below.  The  tail  is 
colored  like  the  back,  but  less  definitely.  In  some 
specimens  the  ground  color  above  is  solid  black,  with- 
out a  trace  of  red.  In  others  there  are  traces  of  red  on 
the  sides,  chiefly  on  the  skin  between  the  scales.  In 
several  the  red  is  more  extensive  and  forms  small  irreg- 
ular blotches  on  the  sides.  In  a  number  these  blotches 
are  larger  and  extend  uji  from  the 
lateral  line  in  definite  and  more  or 
less  rectangular  figures,  between 
which  are  similarly  shaped  prolonga- 
tions downward  of  the  blackground.* 

Many  show  the  red  blotches  spread  out  and  blended 
above,  .so  that  the  downward  jirulongationa  of  the  ground 
color  have  become  detached  and  form  a  aeries  of  black 
spots  separated,  by  red, 
from  the  narrow  band  of  '"'^^■l 
ground  color  remaining  on 
each  side  of  the  light  dor- 
sal line.  In  others  these 
black  spots  liave  become  united  and  form  a  black  line, 
so  that  on  each  side  of  the  light  dorsal  line  we  have  a 
line  of  black,  one  of  red,  another  of  black,  and  the 
light  lateral  line.f     In  one  specimen  the  black  is  almost 
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entirely  replaced  by  red.     These  color  variations  are  all 
individual,  none  geographical. 

Length  to  anus 185      475      565      685      715      870 

Length  of  tail 67       160      190      227      200      210  + 

Biairibution. — The  Pacific  Garter  Snake  ranges  all 
over  the  territory  under  consideration,  excepting  the 
desert  areas  and  the  western  parts  of  Washington  and 
Oregon.  It  is  abundant  in  eastern  Washington  and 
Oregon  and  in  Idaho,  and  has  been  reported  from  sev- 
eral localities  in  Nevada. 

It  occurs  in  all  parts  of  California  except  the  Mojave 
and  Colorado  Deserts.  I  have  examined  specimens  from 
Siskiyou  (Mt.  Shasta),  Placer  (Lake  Tahoe),  Mariposa 
(Yosemite  Valley),  Fresno  (Fresno),  Humboldt,  Men- 
docino (Pieta),  Lake  (Kelseyville),  Sonoma  (Healds- 
burg,  Duncan's  Mills),  Marin  (Tomales  Bay),  Santa 
Clara  (Palo  Alto),  Santa  Cruz  (Glenwood),  San  Bernar- 
dino (Ontario)  and  Riverside  (Riverside)  Counties. 

Habits. — Like  its  relatives,  the  Pacific  Garter  Snake  is 
seldom  found  far  from  water.     Its  food  is  composed  of 
fish,  batrachianS;  and  the  smaller  mammals.     ''Along 
the  shores  of  the  larger  island  in  Pyramid  Lake  vast 
numbers  of  Euicenice  are  found,  comprising  this  and,  in 
all  probability,  several  other  recognized  varieties.    Dur- 
ing the  heated  part  of  -the  day,  the  mossy  tracts  in  the 
tepid,  shallow  water  of  the  little  inlets  were  thronged 
with  them,  as  they  swam  in  gentle  undulations  over  the 
smooth  surface  or  idly  basked  on  the  heated  rocks  along 
the  shore.    In  no  other  locality  have  we  ever  seen  them 
in  such  numbers.     When  disturbed,  they  swam  boldly 
out  into  open  water  or  sought  the  bottom  and  hid  them- 
selves under  the  rocks.     Though  not  in  the  true  sense 
of  the  word  '  water  snakes,'  the  various  Eutcnnice  are  all 
thus  quite  aquatic  in  their  habits."* 

*Tftrrow  h  HennbAW.  Ann.  Bap.  Surv.  W.  lOOtb  Mer.,  Append.  NN,  1878,  p.  217. 
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-      amaophis  parietalis  pickerinfii  ( Baird  &  Gitard). 
Northwestern  Garter  Snakk. 

EHlaiaia  Pichtringii,  B.  ft  G^  Cut.  H.  A.  Repl.,  Pi.  1,  Setp,  IS5% 
p.  27  (type  localitj  Pu^t  Sound);  Gi&ard,  U.  S.  EiplM, 
Eiped..  Herp..  1868,  p.  150.  pi.  XIII.  ligB.  14-20. 

^eiu'iita  foncmno,  S.  ft  O.,  Cftt.  N.  A.  Bept.,  Ft.  1,  S«rp.,  ISsa, 
p.  146. 

Bvitaiua  lirlaUi  eoiietBJia,  Cope,  Proo.  U.  g.  Nut.  Mua.,  KIT,  18W. 


sirlali*  pktrringii.  Cope,  Ptoc.  V.  S.  Nat.  Mob..  KIT,  IWI, 
p.  665. 
Batifnia  tirlalit  triliittata.  Copb,  Proc.  O.  8.  Nat.  Mns.,  KIT,  I9B1, 

p.  865  (part),  ( " Port Townsend,  Oregon"), 
Description. — This  subspecies  differs  from  T.  parUtalU 
in  color  only.  Some  epecimeus  approach  the  typical  form 
in  having  red  blotches  ou  the  sides.     The  normal  color- 


ation is,   however,  fairly  constant.     The  ground  color 

above  is  deep  blackish  brown  or  black,  with  three  light 

longitudinal  lines.     These  lines  are  usually  very  narrnw, 

but  may  be  as  wide  as  in  the  typical 

T.    parietalis,    and    may    be    white 

grayish,    bluish,    greenish,    or   pale 

yellow.     The  median  dorsal  line  may 

fade  out  posteriorly,  and  the  lateral 

lines  may  be  very  faint.     A  narrow 

black  line  sometimes  runs  along  the  tips  of  the  gastro 

steges.     The  top  of  the  head  is  blackish,  its  sides  light. 

The  lower  surfaces  are  bluish  black,  slate,  or  greenish, 

lighter  anteriorly;    Ihe  throat    being  yellowish   white. 
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This  form  may  be  readily  distinguished  from  T.  lepto- 
cephcUa,  of  the  same  regions,  by  its  larger  eye. 

Length  to  anas 165      410      500      540      660      690 

Length  of  tail 61       125      180      160      190      215 

Distribuiion. — This  northern  form  of  the  Pacific  Gar- 
ter Snake  inhabits  British  Columbia  and  the  northwest- 
ern corner  of  the  United  States  in  the  neighborhood  of 
Puget  Sound.  It  is  abundant  in  King  County,  Wash- 
ington, and  on  Vancouver  Island,  and  has  been  re- 
ported from  Oregon. 

67. — ^Thamnophis  leptocephala  (Baird  &  Girard).    Pugkt 
Garter  Snake. 

/  TropidonotuB  ordinoides,  B.  &  O.,  Proo.  Ao.  Nat.  Soi.  Phila.,  VI, 

1862,  p.  176  (type  locality  Puget  Sound). 
/  Tropidonotus  eoncinnus.  Hallow.,  Proo.  Ac.  Nat.  Soi.  Phila.,  VI, 

1862,  p.  182  (type  locality  Oregon  Territory). 
Eutamia  leptocephala,  B.  &  G.,  Gat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853, 

p.   29  (type  locality  Puget  Sound);  Girard,  U.  S.   Explor. 

Ezped.,  Herp.,  1858,  p.  151,  pi.  XIII,  figs.  7-13. 
ttSulainiaatrata,  Ksnn.,  U.  S.  Pac.  R.R.  Bury.,  XII,  Pt.  II,  1860, 

p.  296  (type  locality  «<  California "P). 
Eutainia  cooperi,  KxNN.,  U.  S.  Pac.  R.  R.  Surv.,  XII,  Pt.  II,  1860, 

p.  296,  pi.  XV,  fig.  1  (localities  Cathapoot'l  and  WiUopah 

VaUeys). 

Description. —  Head  distinct  from  neck,  flat -topped, 
with  narrow,  rounded  snout,  and  temporal  regions 
sometimes  slightly  swollen.  Rostral  large,  bounded 
behind  by  interna- 
8aly  anterior  nasal, 
and  first  labial 
plates.  Plates  on  ^ 
top  of  head,  a  pair 
of  internasals,  a 
pair  of  prefrontals,  a  frontal,  supraocular  of  each  side, 
and  a  pair  of  parietals.  Anterior  and  posterior  nasals 
distinct.    One  loreal.     One  or  two  preoculars  and  about 
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three  postoculars.  Temporals  normally  one  followed  bv 
two,  sometiraea  1-3.  Seven,  or  rarely  six  or  eight,  su- 
perior and  eight  to  tea  inferior  labials,  fifth  or  sixtli 
superior  and  fourth,  fifth,  or  sixth  inferior  largetit,  third 
and  fourth  or  fourth  and  fifth  superior  reaching  eye, 
first  pair  of  inferior  meeting  on  ntedian  line.  Two 
pair  of  goneials,  posterior  longer  than  anterior.  Scales 
on  body  in  seventeen  or  nineteen  rows,  all  keeled  except 
sometimes  the  first  row  of  each  side.  Auat  plate  not 
divided.  Gastrosteges  varying  in  number  from  one 
hundred  and  thirty-nine  to  one  hundred  and  fifty-two. 
Urosteges  in  two  series  of  from  fifty-two  to  seventy. 
Eye  small. 

The  ground  color  above  ia  olive  or  pale  blackish 
brown,  dotted  and  spotted  with  black  along  the  edges  of 
the  scales,  and  with  or  without  three  light  longitudinal 
lines.  The  lateral  lines,  when  present,  are  usually 
grayish  or  greenish  blue,  while  the  dorsal  line — which 
often  fades  out  posteriorly — may  be  white,  gray,  blue, 
yellow,  or  brick  red,  A  blackish  streak  usually  runs 
back  from  the  eye  in  specimens  light  enough  to  show  it. 
The  labials  are  bluish  gray  or  yellowish.  The  pineal 
spot  is  often  present  on  the  suture  between  the  parietal 
plates.  The  belly  may  be  yellowish,  olive,  plumbeous, 
or  slate;  the  throat  is  yellowish  white;  the  lower  surface 
of  the  tail  is  sometimes  brick  red.  Many  specimens 
can  be  distinguished  from  T.  p.  ptckeringii  only  by  the 
smallness  of  the  eye,  which,  however,  is  a  very  good 
character. 

Lpiiylb  m  nauf :i72        :i!),i         4TO        .'ilS        560        585 

Length  of  tail 105         112         115         133         IM         138 

Distribution. — This  beautiful  little  snake  is  very  com- 
mon in  British  Columbia  and  Washington  in  the  vicin- 
ity of  Puget  Sound,  especially  on  Vancouver  Island  and 
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in  King  County.  It  has  been  noted  from  western  Ore- 
gon and  from  California.  The  last  locality  needs  con- 
firmation, although  this  snake  may,  perhaps,  occur  in 
the  northwestern  corner  of  our  State. 

68.— Thamnophis  elegans  (Baird  &  Girard).     Elegant 
Garter  Snake. 

Eutainia  ordinoides,  B.  &  G.,  Oat.  N.  A.  Rept.,  Pt.  I,  1853,  p.  33; 

GiBARD,  U.  S.  Explor.  Exped.,   Herp.,  1858.  p.  153,  pi.  XIV, 

figs.  1-4. 
Eutainia  elegans,  B.  &  G.,  Gat.  N.  A.  Rept.,  Pt.  I,  Serp.,  1853,  p.  34 

(type  locality  El  Dorado  County,  Calif.). 
TropidonotuB  triviUaius,   Hallow.,  Proc.  Ac.  Nat.  Sci.  Phila.,  VI, 

1853,  p.  237  (Cosunmes  Biver,  Cal.). 
Euktnia  elegans  ordinoides,  Cope,  Proc.  U.  S.  Nat.  Mas.,  XIV,  1891, 

p.  654. 
Eutania  elegans  brunnea,  Gopx,  Proc.  U.  S.  Nat.  Mas.,  XIV,  1891, 

p.  654  (type  locality  Fort  BidweU,  Cal.). 
EuUxma  elegans  Uneolaia,  Cope,  Proc.  U.  S.  Nat.  Mas.,  XIV,  1891, 

p.  655  (part),  (no  type). 
Eutamia  in/ernalis  in/ernalU,  Cope,  Proc.  U.  S.  Nat.  Mas.,  XIV., 

1891,  p.  657. 
jBtttctnia  infemalis  vidua.  Cope,  Proc.  U.  S.  Nat.  Mas.,  XIV,  1891, 

p.  658  (type  locality  San  Francisco,  Cal.). 
Tropidonotus  ordinaius  Tar.    infemalis,    BouL.,  Cat.   Snakes  Brit. 

Mas.,  I,  1893,  p.  207  (part). 
Thamnophis  infernaXiSj  Stbjk.,  N.  A.  Faana,  No.  7,  1893,  p.  210. 

Description. — Head  distinct  from  neck,  flat-topped, 
with  rather  narrow,  rounded  snout,  and  temporal  regions 
sometimes  swollen.  Rostral  large,  bounded  behind  by 
internasal,  anterior  nasal,  and  first  labial  plates.  Plates 
on  top  of  head,  a  pair  of  internasals,  a  pair  of  prefron- 
tals, supraocular  of  each  side,  a  frontal,  and  a  pair  of 
parietals.  Anterior  and  posterior  nasals  distinct.  One 
loreal.  One  or  rarely  two  preoculars  and  from  two  to 
four  postoculars.  Temporals  normally  one  followed  by 
two,  sometimes  1-1  or  1-3.  Eight,  or  very  rarely  seven, 
nine,  or  ten,  superior  and  ten  or  eleven  inferior  labials. 
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fifth  or  sixth  superior  and  fifth,  sixth,  or  seventh  inferior 
largest,  fourth  and  fifth  or  third  and  fourth  superior 
reaching  eye,  first  pair  of  inferior  meeting  on  median 
line.  Two  pair  of  geneials,  posterior  equal  to  or  little 
or  much  longer  than  anterior.  Scales  on  body  in  nine- 
teen or  twenty-one  rows.  Anal  plate  undivided.  Gas- 
trosteges  varying  in  number  from  one  hundred  and 
forty-four  to  one  hundred  and  seventy-three.  Urosteges 
in  two  series  of  from  fifty-seven  to  eighty-nine.  Eye 
moderate. 

The  head  is  brown  or  olive  above,  never  red.  The 
labials  are  yellow  or  olive.  The  chin  and  throat  are 
yellow  or  yellowish  white.  The  belly  is  yellow  or  olive, 
sometimes  washed  with  brick  red.  The  dorsal  line  is 
never  bluish.  There  are  four  distinct  types  of  colora- 
tion, each  of  which  might  be  considered  a  distinct  spe- 
cies if  compared  with  typical  specimens  of  the  others, 
but  all  of  which  pass  into  one  another  almost  impercep- 
tibly when  large  series  are  examined.  These  types  are: 
(a)  Similar  to  T,  vagrans,  the  ground  color  being 
brown  with  three  light  lines,  a  pair  of  dark  nuchal 
blotches,  and  numerous  black  or  dark  brown  spots  along 
the  sides.  This  style  of  coloration  is  seen  in  young 
only,  but  many  of  the  smallest  specimens  are  unspotted. 

(b)  Black  above,  with  three  yellow- 
ish or  grayish  white  lines,  the  lateral 
lines  sometimes  blended  with  the 
color  of  the  belly.  Baird's  and  Gi- 
rard's  type  of  E.  elegans  was  of  this 
style. 
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(c)  BrowD  above, 
with  three  longitudinal 
lines;  the  dorsal  line 
yellow;  the  lateral  lines 
and  more  or  less  of  the 
belly  bright  brick  red.  ' 
(d)  Dark  olive  above,  with  no  lateral  lines;  the  dor- 
sal line  yellow  and  very 
wide,  the  throat  bright 
yellow,  the  belly  deep 
olive  or  slate,  with  or 
without  a  yellow  streak 
along  its  middle.     This  is  Cope's  E.  infernalia  vidua. 

None  of  these  forms  occurs  alone  in  any  one  place 
and  the  series  of  intergradations  is  complete,  so  that 
these  cannot  be  recognized  as  geographical  races.  Nev- 
ertheless, the  form  (d)  without  lateral  lines  seems  to 
occur  nowhere  else  than  on  the  coast  slope  of  tlie  San 
Francisco  peninsula. 

LsDgtli  to  BnnB tT3      460      476      610      640      660 

Lengthoftul 6S       166       130      ITS       163 

JHairihution. — The  Elegant  Garter  Snake  appears  to 
be  confined  to  California  north  of  the  Tehachapi  Moun- 
tains. I  have  examined  specimens  from  Shasta  (Ft. 
Reading),  Placer  (Lake  Tahoe),  El  Dorado,  Tuolumne 
(Taolumne  Meadows),  Mariposa  (Tamarack  Flat,  Yosem- 
ite  Valley),  Fresno  (Fresno,  Pitman  Creek),  Tulare,  San 
Luis  Obispo,  Monterey  (Pacific  Grove),  Santa  Cruz 
(Soquel,  Wadell  Creek,  Glenwood),  Santa  Clara  (Mt. 
Hamilton,  Santa  Clara,  Stephen's  Creek,  Palo  Alto),  San 
Mateo  (Pescadero,  La  Honda,  Searsville),  San  Francisco 
(Lake  Merced,  Union  Square),  Alameda  (Calaveras 
Valley,  Oakland),  Contra  Costa  (Mount  Diablo),  Marin, 
Lake    (Middleton),    and    Mendocino    (Pieta,    Irishes, 
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Sherwood's)   Counties.     In  many  parts  of  its  range  it 
occurs  with  the  T.  parietalia. 

Habits. — Little  known,  but  similar  to  those  of  T.  pnri- 
elalis. 

69. — Thamnophis  vagrans  (Baird  &  Girard).     Wandkk- 
iNG  Garter  Snake. 

Eabuaia  -eagrtau,  B.  k  O.,  Cat.  N.  A.  Bept.,  Pt.  I,  Seip..  1853.  p.  3& 
(tjpe  locality  CalifOTUia);  Gibakd,  D.S.  Eiplor.  Expsd.,  Herp., 
1858,  p.  Ifii,  pi.  XIV,  figs.  5-10. 

^Butaoiia.  coachii.  Kens.,  U.  S.  Pac.  R.  R.  Surv.,  X,  PI.  IV,  1859, 
p.  10  (type  looility  PittBiver.  California). 

EaUmia  fUijam  tinfolaia.   Coi'E.  Proc.  U.  8.  Nnt.  MdI.,  XIV,  IS9I, 

p.  665  (part)  (no  type). 
Eutainia  etegane  vayrani,  CopK,  Proc.  U.  S.  Nut.  Uhb^  XIV,  1891, 

p.  e56. 
TropidoHotHt   vagrant,    BouL.,    Cat.  Snakes   Brit.    Mas.,    I,    1893. 

p.  202. 
Thamnophis  vagran',  Stbjh.,  N.  A.  Fanno,  No.  7,  1893.  p.  213. 
DeHcription. — Head  distinct  from  neck,  flat-topped, 
with  narrow,  rounded  snout,  and  temporal  regions 
sometimes  swollen.  Rostral  large,  bounded  behind  by 
internasal,  anterior  nasal,  and  first  labial  plates.  Plates 
on  top  of  head,  a  pair  of  internasals,  a  pair  of  pre- 
frontals, a.  frontal,  supraocular  of  each  side,  and  a  pair 
of  parietals.  Anterior  and  posterior  nasals  distinct. 
One  loreal.  One  preocular.  Two  to  four  postoculara. 
Temporals  normally  one  followed  by  two,  sometimes 
1-3.  Eight  superior  and  ten  or  eleven  inferior  labials, 
sixth  in  each  series  largest,  fourth  and  fifth  superior 
reaching  eye,  first  pair  of  interior  meeting  on  median 
line.  Two  pair  of  geneials,  posterior  equal  to  or  shorter 
than  anterior.  Scales  on  body  in  twenty-one  rowa,  all 
keeled.  Anal  plate  not  divided.  Gastrosteges  varying 
in  number  from  one  hundred  and  fifty-two  to  one  hun- 
dred and  seventy-nine.  Urosteges  in  two  series  of  from 
fifty-three  to  ninety-one.     Eye  moderate. 
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The  ground  color  above  is  olive  or  greenish  yellow  or 
brown.  Along  the  middle  of  the  back  runs  a  yellow 
line  of  varying  width.  On  the  second  and  third  rows 
of  scales  of  each  side  is  a  similar  yellow  line.  Any  or 
all  of  these  lines  may  be  very  indistinct  or  even  absent. 
On  each  side  of  the  back  are 
two  series  of  alternating 
black    spots,    the    upper    of 

which    often   encroach    upon    ^jpr^^^Clfmiwi  .wwag---. 

the  dorsal  line.  These  spots  Sc^^^^Ss^^^^ — ^ 
sometinies  unite  to  form  a 
zigzag  band  along  each  side, 
or  may  be  obscured  by  the  darkening  of  the  ground 
color.  The  top  of  the  head  is  usually  light  brown,  with 
a  yellow  pineal  spot.  There  is  a  pair  of  large  dark 
nuchal  blotches.  The  gastrosteges  and  urosteges  are 
almost  always  more  or  less  marbled  with  black  or  slate, 
especially  near  their  anterior  edges  and  along  the 
middle  of  the  belly.  The  chin  and  throat  normally 
are  yellowish  white. 

Ijongth  to  uioa 295      312      4SS      520      525      53S 

Lengthoftail 97      117      175      ISO      160      156 

JHatribution. — In  California,  the  Wandering  Garter 
Snake  has  been  reported  from  Humboldt  Bay,  and  is 
known  to  live  on  both  slopes  of  the  Sierra  Nevada 
throughout  the  whole  length  of  the  chain.  It  ranges 
east  across  Nevada  (Ash  Meadows,  Silver  Creek,  etc.)  to 
Utah,  and  is  common  in  Idaho  (Salmon  Mts.,  Birch 
Creek,  Challis  Valley,  Alturas  Lake,  Trail  Creek,  Sand 
Point,  Lewiston,  Potlaeh  Creek,  Juliaetta,  Wardner,  Sho- 
shone Falls,  Ketcham,  Blue  Lake,  Kootenai  Co.,  Arco, 
Weiser,  etc.).  It  crosses  the  border  into  British  Colum- 
bia, and  occurs  in  the  eastern  parts  of  Washington  and 
Oregon,  being  replaced  in  the  western  portions  of  these 
states  by  its  subspecies  T.  vagrans  biscutaia. 
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70. — 1       inophis    vagrans    biscutata   (Cope).      Cope's 
Ga      er  Snake. 
Eutmt  a  hitculala.  Cope.  Proo.  Ac.  Nat,  Soi.  PUUn.,  188»,  p.  21  (Ijpf 

1'  nlitf  Klamath  Lake,  Ore^n.'l 
Tfi      lict  HcnikaiDi,  Yarrow,   Proc.  U.  S.  Nat.  Mns..  VI.  188S.  p. 
I  (type  loonlity  Ft.  WaUa  WbUo,  Wash.) 
Deecri'.   ion. — DiSers  from  T.  viigrans  in  having  usnally 
two  or      ree  (rarely  one)  preoculars,  scales  sometimes 
in  twei  1   3    lerior  labials   not  infre- 

quently I 

The  '  ration  uaui  y  ie  it  different  from  that  of 
typical  1,  vagrans.  Some  Bpe2imons,  however,  are  so 
dark  as  to  conceal  tho  dorsal  spots,  and  one  is  black 
everywhere  excepting  the  chi.i,  throat,  and  a  few  bits 
of  skin  between  the  scales,  no  nes  being  visible.  Some 
dark  specimens  resemble,  in  coioration,  certain  examples 
of  T.  elegans. 

Length  to  ADaB 375      455      500      G03      S60      620 

Lengthoftail 132       l.W       155       175       176      175 

Dislribution. — This  snake  was  first  described  from 
specimens  collected  at  Klamath  Lake,  southeastern  Ore- 
gon .  I  have  examined  specimens  from  that  locality  and 
from  Vancouver  Island,  besides  more  than  thirty  from 
King  County,  Washington.  Garter  snakes  are  almost 
incredibly  numerous  in  the  Klamath  region.  That  all 
beloug  to  this  subspecies  seems  improbable. 
71. — Thamnophis  hammondii  (Kennicott).  Califoekia 
Garter  Snake. 

Enlnittia  hnmmt.ndU.  Kenn,,  Proc.  Ac  Nat.  Sci.  Phila.,  186^  p.  332 

(type  localitieti  San  Diego,  Fort  Tejoa,  Oal.);  Cope,  U.  S. 

Eiplor.  Surv.  W.  lOOth  Met.,  V,  1875,  pp.  545.  5*9. 
EutiEJiia  eUgan»  couchii,  Cofb,  Proo.  D.  S.  Nat.  Mas.,  XIV,  1801,  p. 

656. 
Tropidonolut  ordinatus  vbt.  hammondii,  BouL.,  Cat.  Snakes  Brit. 

Mu«.,  I,  1393.  p.  210. 
ThamnophU  hammondii,  Stkjn.,  N.  A.  Fanna,  No.  7,  1893,  p.  212. 
•  aee  Cope,  Pmc.  U.  B.  Nut.  Mi».,  ilT,  I»l.  p.  esi. 
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DescHption. — ^Head  distinct  from  neck,  flat-topped, 
with  very  narrow,  rounded  snout  and  temporal  regions 
not  infrequently  swollen.  Rostral  large,  bounded  be- 
hind by  internasal,  anterior  nasal,  and  first  labial 
plates.  „  Plates  on  top  of  head,  a  pair  of  internasals,  a 
pair  of  prefrontals,  a  frontal,  supraocular  of  each  side, 
and  a  pair  of  parietals.  Anterior  and  posterior  nasals 
distinct.  One  loreal.  One  or  two  or  three  preoculars 
and  three  postoculars.  Temporals  one  followed  by  two 
or  three.  Eight  (rarely  seven)  superior  and  ten  infe- 
rior labials,  sixth  in  each  series  largest,  fourth  and  fifth 
superior  reaching  eye,  first  pair  of  inferior  meeting  on 
median  line.  Two  pair  of  .geneials,  posterior  much 
longer  than  anterior.  Scales  on  body  in  twenty-one,  or 
rarely  nineteen,  rows.  Anal  plate  not  divided.  Gas- 
trosteges  varying  in  number  from  one  hundred  and  fifty- 
nine  to  one  hundred  and  seventy-three.  Urosteges  in 
two  series  of  from  sixty-eight  to  eighty-five.    Eye  large. 

The  ground  color  is  grayish  brown  or  olive  marked, 
in  young  specimens,  with  numerous  black  spots  which 
usually  disappear  with  age.  The  dorsal  line  is  almost 
always  absent,  or  represented  by 
a  yellow  spot  or  short  line  on 
the  neck,  but  in  some  specimens 
extends  to  the  tail.  The  lateral 
lines  are  either  distinct  or  blend- 
ed with  the  color  of  the  belly.  Black  spots  are  frequently 
present  on  the  first  row  of  scales  and  tips  of  the  gastro- 
steges.  The  top  of  the  head  is  olive,  with  a  yellow 
pineal  spot  on  the  line  between  the  parietal  plates. 
Dark  nuchal  blotches  are  present.  The  lower  surfaces 
are  whitish  or  grayish  yellow,  sometimes  barred  with 
black  between  the  plates,  and  rarely  with  a  slight  cen- 
tral shading  of  slate  posteriorly. 
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Lengthloanas 3<M        382        440        500        670        870 

Length  of   tail 93         109         120         143         180        275 

Distribution. — Hammond's  Garter  Snake  is  coiifined 
to  southern  California,  where  it  has  been  taken  in  San 
Diego  (San  Diego,  Agua  Caliente),  Riverside  (Hemet 
Valley,  San  Jacinto),  San  Bernardino  (Ontario),  Los 
Angeles  (Los  Angeles),  Ventura  (Santa  Paula),  luyo 
(Owen's  Valley),  Kern  (Fort  Tejon,  Kern  River), 
Tulare  (Kern  River  Lakes,  Trout  Meadows),  and  Fresno 
(Fresno)  Counties. 

Hafiila. — Like  other  members  of  its  genus,  this  snake 
swims  well  and  is  usually  found  in  or  near  water.  Its 
food  consists  mainly  of  aquatic  animals,  such  as  fisb, 
frogs,  and  tadpoles.  One  specimen  was  caught  with  a 
good-sized  trout  in  its  teeth.  Captive  individuals  some- 
times change  their  colors  very  quickly,  in  accordance 
with  the  lightness  or  darkness  of  the  objects  upon 
which  they  rest. 


Family  XUl.     OROTALID.E. 

The  Craialida  or  Pit  Vipers  are  represented  on  the 
Pacific  Coa^t  and  in  the  Great  Basin  by  six  kinds  of 
rattlesnakes.  These  are  our  only  poisonous  serpents, 
and  may  be  distinguished  from  the  harmless  forms  by 
their  possession  of  a  pit  in  the  side  of  the  face  between 
the  eye  and  the  nostril,  and  a  horny,  segmented  rattle 
at  the  tip  of  the  tail.  They  are  provided  with  large 
plates  along  the  belly,  and  the  head  is  covered  with 
small  scales.  The  eye  is  well  developed,  with  vertical 
pupil.  Tliere  are  no  rudiments  of  limbs.  Both  jaws 
bear  teeth,  and  near  the  front  of  the  upper  jaw  are 
large,  perforate,  erectile  poison-fangs. 
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Genus  37.     CROTALUS. 

Crotalusy  Linkjeus,  Syst.  Nat.,  10  ed.,  1758,  1,  p.  214  (type  horri- 
dus);  **Crotalophoru8f  Houttoyn,  Linn.  Nat.  Hist.,  VI,  1764, 
p.  290  (same  type);"  CaudUona^  Laubenti,  Syn.  Kept.,  1768, 
p.  92  (same  type);  **  Crotalinus,  Rafinesque,  Am.  Month. 
Mag.,  Ill,  1818,  (p.  446),  IV,  p.4J"  (same  type);  ''Uropsophus, 
Waoleb,  Syst.  Amph.,  1830,  p.  176  (type  triseriatus)";  Uro- 
erotcUon,  Fitzinoeb,  Syst.  Bept.,  1843,  p.  29  (type  durissus); 
AploeupU,  GoPB,  Proc.  Ac.  Nat.  Sol.  Phila.,  1861,  p.  206  (type 
lepida);  jEchmophrys,  Couxs,  Surv.  W.  100th  Mer.  V,  1875,  p. 
609  (type  cerastes). 

The  head  is  broad  and  low,  with  flattened  top,  and  is 
very  distinct  from  the  neck.  Its  upper  surface  is  cov- 
ered with  scales,  which  are  small  except  sometimes  on 
the  snout.  The  anal  plate  and  most  or  all  of  the  uro- 
steges  are  undivided.  The  tail  is  short  and  ends  in  a 
horny  rattle  or  button.  The  dorsal  and  most  of  the 
lateral  scales  are  keeled. 

SYNOPSIS  OF  SPECIES. 

B.— Bostral  in  contact  with  anterior  nasal, 
b.— Outer  edge  of  snpraocalar  plate  normal,  not  raised  into  a  horn-like 
process, 
c.— Dark  bands  on  tail  black;  light  postocnlar  line,  if  present,  reach- 
ing row  of  scales  next  above  snpralabials  in  front  of  comer  of 

month C.  ruber. — p.  226. 

g'.— Dark  bands.on  tail  brown  (rarely  in  part  blackish);  light  postocn- 
lar  line,  if  present,  reaching  row  of  scales  next  aboye  snpralabials 
at  comer  of  month  if  at  all. 
d.— Bostral  not  wider  than  high, 
e. — Light  postocnlar  line  one  scale  wide;  dark  postocnlar  band 
arising  below  anterior  corner  of  eye 

C.  confluentus. — p.  218. 
e'. — Light  postocnlar  line  more  than  one  scale  wide;  dark  postoc- 
alar  band,  if  distinct,  arising  below  middle  of  eye.* 

C.  lucifer.— p.  216) 

d*. — Bostral  wider  than  high C.  tigrris.— p.  220. 

f.— Onter  edge  of  snpraocnlar  raised  into  a  horn-like  process. 

C.  cerastes. -^p.  222. 
a'.—Bostral  separated  from  anterior  nasal  by  granular  scales. 

C.  mitcheUii.— p.  224. 

*  A  OftROW  dtrk  Uoe  •ometlmat  rant  forward  from  this  point. 
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72. — Crotalus  Incifer  Baird  &  Girard.    Pacific  Rattle- 

BNAKS. 

tCr-'alaa  ortgonm,  Holbbook.  N.  A.  Hurp.,  2  ed.,  Ill,  1842,  p.  21, 

I.  Ill  (tjpe  locality  Columbia  Biver). 
Ct       ',u»   Ivdftr,  B.  A   G.,  Proo.  Ac.  Nnt.  Sci.  Fhila.,  TI,  1852.  [i. 

Ti  (type  locality  Oregon  &ad  California). 
Cro     '.«>  coiyI«(neH«,  Yakeow,  Sorv.  W.  lOOtb  Mer..  V.  1875.  p.  S» 
•art);   BouLENUEa,  Cat.  Suukes   Brit.    Max.,  Ill,   1806,  p.  57B 
>art). 
CroL»<..  adamantfHi  atrox.  Streets.  Bull.  U.  S.  Xat.  Mub.,  No.  T. 

1877,  p.  iO. 
Crolalaa  conflacnlaa  lueifeT,  Cofe,  Proc.  Ac.  Nnt.  Sci.  Fhila.,  1SS3, 

pp.  II,  10.  22. 
VrotalHt  Urontei,  Hali^w.,  Bep.  Fao.  B.  R.  Snrr..  X,  1850.  p.  18. 
"Crotaiut  adamanUun  var.  luei/er.  Jay,  Eleaco  Siat.  Olid.,  1S63,  p. 

124." 
Crotalat   oTtgonu*  vnr.  luriftr,  Gakuah,  ^em.  Mas,  Cumpr.  Zool., 

VIII,  1383,  p.  173, 
Crolalat  eonjamtui   teeontei,  Cofe,  Ptog.  IT.  B.  Nal.  Mns.,  XIV,  p. 
802. 

DeBcription. —  Moderately  large.      Head    broad,    flat- 
topped,  varying   in   outline  according   to    position   of 

fangs,  et<!.  Rostral  much  bigher  than  wide,  iu  contact 
with  antorioF  nasai.  Two  nasais.  Usually  ttvo  preocu- 
lars  and  four  internasala,  A  large  scale  just  in  front  of 
supraocular  and  occasionally  large  scales  on  prefrontal 
region.  Supraocular  large  but  not  raised  into  a  horn- 
like process,  separated  from  its  fellow  by  three  to  nine 
irregular  rows  of  scales.  Fourteen  to  seventeen  supe- 
rior and  fifteen  to  seventeen  inferior  labials,  flrst  pair 
of  latter  in  contact  on  median  line  in  front  of  single 
pair  of  geneials.  Two  to  four  rows  of  scales  between 
supralabials  and  eye.  Scales  in  twenty-five  to  twenty- 
seven  rows,  keeled  except  in  one  to  three  rows  of  each 
side,  Gastrosteges  varying  from  one  hundred  and  sixty- 
three  to  one  hundred  and  eighty-nine.  Urosteges  six- 
teen to  twenty-six,  a  few  sometimes  divided. 
The  ground  color  is  brown,  olive,  gray,  or  dull  yellow. 


\ 
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marked  along  the  back  with  a  series  of  large  dark  brown 
blotches  which  become  cross-bars  or  incomplete  rings 
posteriorly.  These  blotches  are  often  paler  centrally 
than  about  their  edges  and  vary  greatly  in  shade,  shape, 
amount  of  separation;  and  contrast  with  the  ground 
color.  Smaller  alternating  blotches  are  usually  present 
on  the  sides.  Many  of  the  scales  between  or  around  the 
dark  dorsal  blotches  are  light — yellow,  gray,  or  white. 
These  colors  often  show  between  the  lateral  dark  blotches 
also.  Young  specimens  show  a  light  transverse  streak 
on  the  supraocular,  usually  not  present  in  adults.  A 
dark  streak  runs  from  the 
eye  to  the  corner  of  the 
mouth,  the  line  of  its  lower 
edge  striking  the  eye  about 
under  the  pupil,  although  narrow  forward  continuation 
may  be  present.  This  dark  streak  is  bordered  above  by 
a  light  streak  which  is  wider  than  the  width  of  one  scale 
and  passes  above  the  corner  of  the  mouth.  Another 
light  streak  crosses  the  side  of  the  face  below  the  dark 
one  and  usually  is  bordered  in  front  by  a  dark  brown 
patch  on  the  side  of  the  snout.  Sometimes  these  mark- 
ings are  more  or  less  completely  obscured.  The  tail  is 
provided  with  brown  and  light  rings,  a  few  of  the  for- 
mer, near  the  tip  of  the  tail,  being  occasionally  blackish. 
The  lower  surfaces  are  white  or  yellow,  more  or  less 
spotted  or  clouded  with  brown. 

Length  to  anus 253        540        740        810        810        960 

Lengthof  tail  to  base  of  rattle...  22  35  43  64  85  77 

Distribution, — The  Pacific  or  **  Black'*  Rattlesnake 
occupies  all  parts  of  California  except  the  Colorado  aud 
Mojave  Deserts.  It  ranges  across  Oregon  and  Washing- 
ton to  British  Columbia.  Farther  east,  it  occurs  in 
Idaho,  along  the  Snake  River,  and  has  been  taken  in 
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many  parts  of  Nevada  and  even  in  Utah.  Throughout 
most  of  this  territory  it  is  the  only  rattlesnake,  bal  iu 
southern  California  is  found  with  C.  ruber,  and  possibly 
meets  C.  confluentus  in  Idaho.  In  California  it  ranges 
from  the  floor  of  the  San  Joaquin  Valley  up  at  least  to 
an  altitude  of  8,600  feet  in  the  Sierra  Nevada.  I  have 
examined  specimens  from  San  Diego  (De  Luz,  Bonaall), 
Riverside  (San  Jacinto),  San  Bernardino,  Kern  (Delano), 
Tulare  (Kern  River,  Sheep  Me  idowa),  Fresno.  Monterey 
(Monterey,  Jolon),  Santa  Cruz  (Santa  Cruz,  Glenwood), 
Santa  Clara  (Black  Mountain,  Smith  Creek,  Mt.  Hamil- 
ton, Los  Gates,  Gilroy),  Sonoma  (Petrified  Forest),  Lake 
(Lower  Lake),  Counties,  California;  Klamath  Falls, 
Oregon;  and  Twin  Falls  and  Blue  Lakes  Caiion,  Idaho. 
Habits. — We  have  no  special  knowledge  of  the  habits 
of  this  species.  For  an  account  of  the  rattlesnakes  in 
general  see  Stejneger,  Report  of  the  U.  S.  National 
Museum  for  1893. 

73. — Crotalus  confluentus  Say.     Prairie  Rattlbsnakb. 

"  7C'ro(n(mu«  Errirfid,   RAKiNEBQrE,   Am.  Month.  Mag.,  IV,  1818,  p, 

41." 
Crolatan  conjlutnlus  B.w.,   Loug's   Eiped.   Rocky  MtB.,  II,  p.  48; 

Bairo  k  GiBABD,  Cut.  N.  A.   Kept.,   Ft.  I,' Berp.,   1853,  p.  8; 

STtiNECER.  N.  A.  Fftiiiia,  No.  5.  ISill,  p.  Ill;  Stuhbokk,   Eep. 

U.   a.    Nat.   M:n8..    IH93  (18115),  p.  44U;  BODLBKOBK,  Cftt.  Sutkei 

Brit.  M«g..  Ill,  1896,  p.  576  (part). 
Crolalut  keonUi,  Hallow.,  Ptoc.  Ac.  Nat.  Sci.  Phila.,  VI,   1862,  p. 

180  (type  locality-  Croee  Timbers), 
rc.  Ueifer  var.  cer6fri»,  Coheb,  Snrv.  W.  100th  Mend.,  T,  1873,  p. 

607  (type  locality  San  Francisco  Kte.,  Ariz.). 
CroCatut  con/latntuK  var.  imlceraUntne,  Cope,  Proc.  Ao.  Hat.  Sci. 

Pbila,.    1863,   p.    II   (type   locality  vie.  Lake  VaUey,  Naw 

Uexico). 

Deacripliov. —  Moderate.  Head  broad,  fiat-topped, 
varying  in  outline  according  to  position  of  fangs,  etc. 
Rostral  much  higher  than  wide,  in  contact  with  anterior 
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nasal.  Two  nasals.  Usually  two  preoculars  and  four 
internasals.  A  large  scale  just  in  front  of  supraocular 
and  occasionally  large  scales  on  prefrontal  region. 
Supraocular  large  but  not  raised  into  a  horn-like  pro- 
cess,* separated  from  its  fellow  by  from  three  to  six 
irregular  rows  of  scales.  Fourteen  to  seventeen  superior 
and  a  similar  number  of  inferior  labials;  first  pair  of 
latter  meeting  in  front  of  single  pair  of  geneials.  Two 
to  four  rows  of  scales  between  supralabials  and  eye. 
Scales  in  twenty-five  to  twenty-nine  rows,  keeled  except 
in  one  to  three  rows  of  each  side.  Gastrosteges  vary- 
ing from  one  hundred  and  seventy-eight  to  one  hundred 
and  eighty-eight.  Urosteges  nineteen  to  twenty-eight. 
The  ground  color  is  grayish  or  yellowish  brown, 
marked  along  the  back  with  a  series  of  large,  darker 
brown  blotches  which  usually  become  cross-bars  or  in- 
complete rings  posteriorly.  These  blotches  are  paler 
centrally  than  about  their  edges  and  vary  greatly  in 
shape  and  amount  of  separation.  Smaller  alternating 
dark  blotches  are  usually  present  on  the  sides.  Many 
of  the  scales  between  or  around  the  dark  dorsal  blotches 
are  light — -gray  or  white.  These  colors  sometimes  show 
between  the  dark  lateral  blotches  also.  Many  specimens 
show  a  light  transverse  streak  on  the  supraocular.  A 
dark  streak  runs  from 
the  eye  to  the  corner  of 
the  mouth,  the  line  of 
its  lower  edge  passing 
in  front  of  the  eye  or 
striking  it  about  under  its  anterior  corner.  This  dark 
streak  is  bordered  above  by  a  light  streak  which  is 
not  wider  than  the  width  of  one  scale  and  passes  above 

*Oann*a  meotions  a  specimen  with  born-like  supraocular. 
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the  ci  ler  of  the  mouth.  Another  narrow  light  Atrealc 
crosses  :he  side  of  the  face  below  the  dark  one,  and  ia 
horde  1  in  front  by  dark  brown  on  the  side  of  the 
snout.  The  tail  is  provided  with  brown  and  light  rings 
or  cross-bars,  a  few  of  the  former,  near  the  tip  of  the 
tail,  being  sometimes  blackish.  The  lower  surfaces  are 
dull  yellow  or  white,  sotaetiraes  clouded  with  brown. 

"The  color  varies  greatly,  being  sometimes  duller, 
sometimes  brighter,  lighter  or  darker,  depending  upoa 
age,  season,  condition  of  s  in,  climate,  and  the  pre- 
dominating color  of  surroundings."  * 

Length  ti>  anna NB 

Length  of  tail  to  ratUo 17 

Distribution. — "Broa  '  eaking,  the  Prairie  Rattle- 
snake occupies  the  area  nded  in  the  East  by  the 
ninety-sixth  meridian  ana  le  Upper  Missouri  Valley; 
by  the  main  divide  of  the  liv  :ky  Mountains  in  the  West; 
by  the  thirty-third  parallel  m  Texas  and  the  Mexican 
boundary  further  west  in  the  South;  and  by  the  fiftieth 
parallel  in  the  north.  *  *  *  Although  the  main 
divide  of  the  Rocky  Mountains  in  this  northern  region 
seems  to  be  the  limit  of  its  extension  to  the  west,  yet  in 
at  least  one  place  where  there  is  no  high  crest  to  ob- 
struct its  passage  across,  it  has  been  found  on  the  west- 
ern slope,  viz.:  at  Lemhi,  Idaho."!  It  has  not  been 
taken  iu  Nevada,  nor  in  any  of  the  Pacific  States. 

74. — Crotalus  tigris  Kennicott.  Tkikr  Rattlesnakk. 
Crotalui  ligrU,  Kt.an..  D.  S.  Mex.  Bnuml,  Surv.,  II,  Kept..  1859, 
p.  14,  pi.  IV  (tj-pB  lo&ility  SieiTft  Verde  and  Poso  Verde); 
Stejnbger,  N.  a.  Fauna  No.  T,  1893,  p.  214;  Stejnbukk,  Beport 
U.  S.  Nat.  Mus.,  ima.  lSd5,  p.  449i  Bodlenoek,  Cat.  Snakes, 
Brit.  Man.  Ill,  1896,  p.  580  (part). 
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Description. — Of  moderate  size.  Head  rather  small, 
flat-topped,  varying  in  outline  according  to  position  of 
fangs,  etc.  Rostral  wider  than  high,  in  contact  with 
anterior  nasal.  Two  nasals.  Usually  two  preoculars 
and  four  internasals.  Supraocular  large  but  not  raised 
into  a  horn-like  process  ;  separated  from  its  fellow  by 
fiv6  to  seven  irregular  rows  of  scales.  About  fourteen 
superior  and  thirteen  to  fourteen  inferior  labials  ;  first 
pair  of  latter  meeting  in  front  of  single  pair  of  geneials. 
Three  rows  of  scales  between  labials  and  eye.  Scales 
in  twenty-one  to  twenty-five  rows,  dorsals  strongly 
keeled.  Gastrosteges  varying  at  least  from  one  hun- 
dred and  seventy-eight  to  one  hundred  and  eighty-one. 
Urosteges  nineteen  to  twenty-one. 

The  ground  color  is  yellowish  ash,  varying  from 
whitish  to  tawny,  marked  along  the  back  with  a  series 
of  rather  small  and  indistinct  brown  blotches  which 
become  cross-bars  or  stripes  posteriorly  (whence  the 
name  tigria).  These  blotches  are  paler  centrally  than 
aboat  their  edges  and  sometimes  are  nearly  obsolete. 
Smaller  alternating  blotches  are  present  on  the  sides. 
"The  head  markings  are  rather  indistinct,  especially 
the  postocular  stripe,  which  is  often  lost  in  the  dense 
sprinkling  of  minute  black  dots  covering  the  sides  of 
the  head."  The  lower  surfaces  are  yellow  or  white, 
sometimes  faintly  clouded  with  brown. 

Length  to  anus 640 

Length  of  tail  to  rattle 35 

Distribution. — The  Tiger  Rattlenake  *'  was  formerly 
only  known  from  a  few  localities  in  southern  Arizona 
near  the  Mexican  boundary,  until  in  1891  the  Death 
Valley  exploration  under  Dr.  Merriam  extended  its 
range  very  materially  into  the  desert  mountains  of 
southern  California  and   Nevada  south  of  the  thirty- 
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seventh  parallel,  from  Owen's  Valley  to  the  Great  Bend 
of  the  Colorado."  The  vertical  range  is  at  least  fniLU 
2,000  to  6,500  feet  above  sea-level.  Some  of  the  locali- 
ties at  which  this  snake  has  been  taken  are :  Rocky 
Greek,  Independence  Creek,  Owens  Valley,  Goso  Valley, 
Argus  Range,  Panamint  Mountains,  and  Slate  Range. 
California,  and  Vegas  Valley,  Vegaa  Wash,  Indian 
Spring  Valley,  and  Grapevine  Mountains,  Nevada. 

Habits. — This  snake  seems  to  be  of  partially  noctur- 
nal habits.  It  feeds  upon  small  mammals,  such  as 
kangaroo  rata  and  pocket  mice.  It  probably  mates  in 
April. 

75.  —  Crotalos   cerastes   Hallowell.     Horned    Rattle- 
snake.     SlDKWlNDKK. 

CrotalHi  rtrofUn  Hallow..  Proc,  Ao,  Not.  Sci.  Philn,,  1864,  p.  95 
(type  locitlii}'  ■■  Borders  of  the  Uotaare  River,  and  Lu  tlu 
desert  of  tho  Uohave"!  Bairii,  U.  S.  Mei.  Bonud.  Sun, 
U,  18511.  p.  14,  pi.  Ill;  Stejnecbr,  N.  a.  PauuA.  No.  T,  1S83, 
p.  216. 

.Kchmopkrys  etraiUi,  CoCES,  Surv.  W.  lOOth  Merid.,  V.  1875.  ]).  609, 

DescHption . — Small.  Head  rather  narrow,  flat-topped, 
varying  in  outline  according  to  position  of  fangs,  etc. 
Rostral  as  broad  as,  or  broader  than,  high,  in  contact 
with  anterior  nasal.  Anterior  and  posterior  nasals 
united,  at  least  above  nostril.  Usually  two  preoculars 
and  two  internasals.  Supraocular  very  large,  raised 
into  a  horn-like  process,  separated 
from  its  fellow  by  from  four  to  six 
irregular  rows  of  scales.  Eleven 
to  thirteen  superior  and  twelve  to 
thirteen  inferior  labials,  first  pair 
of  latter  in  contact  on  median  line  in  front  of  single 
pair  of  geneials.  Two  or  three  rows  of  scales  be- 
tween supralabiats  and  eye.     Scales  in  twenty-one  rows, 
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feebly  keeled  except  in  one  to  three  lower  rows  on  sides 
where  smooth;  those  near  middle  of  back  with  central 
tubercular  swellings.  Gastrosteges  varying  at  least  from 
one  hundred  and  thirty-four  to  one  hundred  and  forty- 
atz.  Urostegea  sixteen  to  twenty-one,  a  few  sometimes 
divided. 

The  general  color  above  is  gray,  often  with  a  yellow- 
ish or  vinaceous  tinge,  with  a  series  of  rather  small  and 
indefinite  blotches  of  gray- 
ish or  yellowish  brown. 
Smaller  blotches  or  spots  ■ 
are  usually  present  on  the 
sides  and  on  the  tips  of 
the  gastrosteges.  The  su- 
praocular shows  an  indis- 
tinct transverse  streak.  A  brown  streak  runs  from  the 
eye  to  the  corner  of  the  mouth.  The  tail  is  ash-color 
with  half  rings  of  brown,  which  are  much  darker  near 
its  tip  than  anteriorly.  The  lower  surfaces  are  yellow- 
ish white,  sometimes  faintly  clouded  with  brown  or 
gray. 

Length  to  urns 415      *40      450 

Length  of  t&il  to  rattle 38        12        31 

Distribution, — The  Sidewinder  occupies  the  lower  lev- 
els of  the  Colorado  and  Mojave  Deserts,  where  the  Tiger 
Rattler  occurs  in  the  mountainous  districts,  and  ranges 
thence  across  western  Arizona  and  southern  Nevada  to 
"  soDthwestern  Utah."  In  California  it  has  been  taken 
near  Salton,  in  the  Colorado  Desert;  at  Lone  Pine,  in 
Oweu'a  Valley;  in  Panaraiut  Valley;  at  Borax  Flat;  at 
Bennett  Wells,  Death  Valley;  and  at  Pilot  Knob.  It  is 
known  to  occur  in  Nevada  in  Pahrump,  Vegas,  and  In- 
dian Spring  Valleys,  at  Sarcobatus  Flat,  in  the  Amar- 
gosa  Desert,  and  in  the  valleys  of  the  Virgin  and  Lower 
Muddy. 
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Habits. — In  certain  parts  of  its  range,  this  species  is 
very  numerous,  "Its  local  name  is  derived  from  its 
peculiar  mode  of  progression:  when  disturbed  it  moves 
away  sideways,  keeping  its  broadside  toward  tbe  observer, 
instead  of  proceeding  in  the  usual  serpentine  manner. 
R  *  *  *  One  was  shot  containing  a  kangaroo 
rat  (Dipodomyif)  and  two  pocket  mice  {Pfrognathus). 
*  *  *  *  During  the  latter  part  of  April  and  the 
early  part  of  May  these  rattlesnakes  were  often  found 
in  pairs  and  were  doubtless  mating.  At  such  times  they 
remained  out  in  plain  sight  over  night  instead  of  re- 
Ireating  to  holes  or  shelter  under  desert  brush,  and  on 
two  occasions  they  were  found  by  us  on  cold  morninga 
so  early  that  they  were  too  chilled  to  move  until  consid- 
erably disturbed-"* 
76 — Crotalus  mitchellii  Cope.    Bleached  Rattlbsnaxe. 

CnH'/wo«a  mitchrllii,  CopK,  Pnic.  Ac.  Nat.  Soi.  Phila.,  I86I,  p.  293 

|type  localily  Cape  St.  Iiucas,  Lower  CalifomiaJ. 
CauilifDna  pyrrha.  Cope,  Proc.  Ac.  Nat.  8ci.  Fliila..  1866,  pp.   SOS. 
310(t;pe  localily  CanonPrietoaear  Ft.  Whipple,  Arizoaa): 
CiraKS,  Surv.  W.  100th  Merid.,  V,  1875,  p.  60S,  pi.  XXU. 
Crotalus  mitchetlii.  Core,  Ball.  C.  S.  Nat.  Mua.,  N«.  ],  IS75,  pp.  33, 
92;  Vas  Denburgh,  Proo.  Cal.  Aoad.  Soi.,  (2),  IV,  lS9i,  p.  450; 
/rf.  ibid;   V,    IS95,  p.   159;  Sticineoer,  Bep.   D.  8.  Nut.  Mas., 
1393  (1896),  p.  4.54. 
Vrotalui  pyrrhus,  Stwn.,  W.  Am.  Scienl.,   VII,   April,  1891,  p.  165. 
Crotaltii   MUchelUi  pgrrhus.   Stun.,   Rep.    U.   S.    Nat.  Hue.,    1893 
(1895),  p.  i56. 
Discription. — Moderately   large.     Head  rather  small, 
with  datteaed  top,  varying  in  outline  according  to  posi- 
tion of  fangs,  etc.      Rostral  either  liigher  than  wide  or 
wider  than   high,  separated  from  anterior  nasal  by  one 
or  two   rows   of    granular  scales.      Usually    two    nasals. 
Supraocular  large,  somewhat  projecting   laterally,  sepa- 
rated   from    its   fellow    by   from   four     to    eight    scales. 

•MBrrimn,  N.  A.  mu  No.  7.  l»a,  p.  IIT. 
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Fourteen  to  seventeen  superior  and  fourteen  to  eighteen 
interior  labials,  first  pair  of  latter  meeting  in  front  of  a 
diagle  pair  of  geneials.  Three  to  five  rows  of  scales 
between  supralabials  and  eye.  Scales  in  twenty-five  or 
tweaty-seven  rows,  keeled  except  sometimes  in  one  or 
two  rows  of  each  side.  Gastrostegea  varying  from  one 
hundred  and  fifty-eight  to  one  hundred  and  ninety- 
eight.  Urosteges  seventeen  to  twenty-seven,  a  few  of 
the  poaterior  sometimes  divided. 

The  general  color  is  white,  gray,  yellow,  vinaceoas-cin- 
namon,  or  saimon-red,  minutely  dotted  with  black  or 
browu,  and  with  a  series  of  indefinite  brown,  black,  or  red 
blotches  along  the  back.     These  dots  and  dorsal  blotches, 


89  veil  as  smaller  blotches  which  sometimes  are  present 
oa  the  top  of  the  bead  and  on  the  sides,  may  be  so  faint 
B3  to  cause  the  animal  to  be  called  the  White  Rattle- 
make,  or  so  dark  as  to  produce  a  blackish  effect;  the 
blotches,  however,  never  have  definite  outlines,  appear- 
iog  only  aa  darker  portions  of  the  general  "  pepper  and 
salt "  style  of  coloration.  A  dark  band  sometimes  runs 
down  and  back  from  the  eye.  The  tail  is  gray,  with 
black  cross-bars.  The  lower  surfaces  are  white  or  yellow, 
usually  more  or  less  clouded  with  brown. 

Laagth  to  enns 710      770      810      8*0      870      930 

Langth  of  Uil  to  nttle S-J        74        72        60        71         90 

Distribution. — This  rattlesnake  has  been  fouud  in  the 
Colorado  Desert,  near   Mountain    Springs,  San    Diego 
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County,  California,  and  in  the  Mojavo  Desert.  It  has 
been  taken  in  Arizona,  and  ranges  the  whole  length  ol 
the  peninsula  of  Lower  California. 

[{(AUd. — This  seems  to  he  distinctively  a  desert  species. 
Like  other  rattlesnakes,  it  is  ovoviviparous.  A  specimen 
taken  at  San  Jose  del  Cabo,  in  September,  contained 
three  young  about  260  mm.  in  length, 

77 Crotalus  ruber  (Cope),  Western  Diamonh  Rattle- 
snake. 

Crolalm  adamanlnu  rubtr,  Copk.  Proo.  U.  8.  Nat.  Mob.,  XIV,  I8BI, 

p.  690  (tjpe  locality  imknowr).) 
Crolalui  alroi:  riibfr.  STG^T.SBUElt,  Rt'p.  U.  S.  N&t.  Ifns..  1893  (ISSS), 

p.  *3J). 
Crotatw  ruber,  Vas  Denbitr.^h.  Proc.  Cal.  Acsd.  Soi.  (2),  V.  1895,  p. 

1007, 

Deicriptloi}. — Large.  Head  broad,  flat-topped,  vary- 
ing in  outline  according  to  position  of  fangs,  etc.  Ros-  I 
tral  usually  higher  than  wide,  in  contact  with  anterior 
nasal.  Two  nasals.  Usually  two  preoculars  and  two  to 
four  internasald.  A  largo  scale  just  in  front  of  supra- 
ocular. Supraocular  large  but  not  raised  into  a  horn- 
like process;  separated  from  its  fellow  by  six  or  seven 
irregular  rows  of  scales.  About  sixteen  or  seventeen 
superior  and  seventeen  to  nineteen  inferior  labials;  first 
pair  of  latter  not  meeting  on  median  line  in  front  of 
single  pair  of  genials.  About  four  rows  of  scales  be- 
tween supralabials  and  eye.  Scales  in  twenty-seven  to 
twenty-nine  rows,  of  which  one  or  two  on  each  aide  are 
smooth.  Gastrosteges  varying  from  one  hundred  and 
eighty-six  to  one  hundred  and  ninety-nine.  Uroateges 
twenty-two  to  twenty-six. 

The  general  color  is  light  red,  reddish  cinnamon,  or 
brownish  yellow,  with  a  series  of  large,  darker  blotches 
along  the   back.      These    blotches  are  sometimes  very 
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indeSnite,  especially  toward  the  sides.  On  the  middle  of 
the  back  they  are  separated  by  light  yellow  or  white. 
This  light  edging  may  or  may  not  be  continued  onto 
the  sides,  where  smaller  indefinite  dark  blotches  may 
often  be  seen.     The  head  is  unicolor  above.     A  faint 


light  stripe  crosses  the  side  of  the  face  from  the  pre- 
ocular  plates  to  the  mouth.  The  scales  behind  and 
above  this  light  stripe  are  a  little  darker  than  the  ground 
color  and  sometimes  are  set  oS  posteriorly  by  a  light  line 
running  down  and  back  froui  the  posterior  corner  of  the 
eye  and  striking  the  supralabials  in  front  of  tlie  corner 
of  the  mouth.     The  tail  is  ash-color,  with  from  three  to 
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five  black  rings  or  cross-bars.     The  lower  surfaces  are 
yellowish,  often  faintly  clouded  with  light  brown. 

Length  to  anus 935      1080 

Length  of  tail  to  rattle 55         75 

Distribution. — This,  the  largest  rattlesnake  of  the 
West,  was  first  described  from  a  specimen  of  unknown 
origin.  It  has  since  been  found  on  the  western  slopes 
of  San  Diego  and  Riverside  Counties,  at  Twin  Oaks, 
San  Jacinto,  and  De  Luz. 
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AUTHOR'S  PREFACE. 


The  papers  presented  herewith  constitute  the  third 
contribution  from  the  Entomological  Laboratory  of  this 
University  (Stanford)  to  the  knowledge  of  the  North 
American  Mallophaga.  The  two  previous  papers  are 
respectively,  Kellogg,  New  Mallophaga,  I,  1896^  and 
Kellogg,  New  Mallophaga,  II,  1896^  and  contain  in 
addition  to  descriptions  of  species,  an  introduction  to 
the  study  of  the  group,  comprising  keys  to  genera,  termi- 
nology, bibliography,  etc. 

Mr.  Snodgrass's  paper  presents  the  results  of  the  first 
serious  attempt  to  study  comparatively  the  anatomy  of 
these  insects.  There  is  yet  needed  to  make  the  Mallo- 
phaga fairly  known  a  study  of  their  embryonic  and 
post-embryonic  life-history.  It  is  hoped  that  this  study 
can  soon  be  undertaken. 

Types  of  the  new  species  described  will  be  placed  in 
the  collections  of  this  University,  in  the  collections  of 
the  California  Academy  of  Sciences,  and  in  the  collec- 
tions of  the  University  of  Kansas.  The  authors  have 
to  express  their  obligations  for  services  kindly  ren- 
dered in  connection  with  the  preparation  of  this  paper 
to  Mr.  Leverett  M.  Loomis,  Curator  of  the  Department 
of  Ornithology,  California  Academy  of  Sciences,  to 
Messrs.  R.  C.  McGregor,  J.  F.  Abbott,  Cloudsley  Rutter, 
A.  W.  Greeley,  W.  H.  Osgood,  J.  C.  Brown,  R.  C. 
McLain,  R.  W.  Doane  and  E.  M.  Ehrhorn,  to  Prof. 
Walter  E.  Miller  and  to  Miss  Mary  H.  Wellman,  artist. 

V.  L.  K. 

Stanford  UNiysasiTY, 
April  15,  1897. 

)  Proe.  Gal.  Acad.  8d.,  2nd  Ser..  Vol.  VI. 


HALLOPHAGA   FROM   BIRDS   OF    PANAMA,    BAJA 
CALIFORNIA,    AND    ALASKA. 

(With  Plates  I -IV.) 
BY    VBRNON    L.    KELLOGG. 

CONTENTS. 

Introdaotion. 

Descriptions  of  New  Species,  and  Identifications  of  Old  Species. 

Docophoms. 

Nirmns. 

Lipenms. 

Qoniodes. 

Earymetopns. 

Trinoton . 

Colpocephalnm. 

Menopon. 

Physostomnm. 
List  of  Hosts,  with  Parasites. 

Introduction. 

The  Mallophaga  described  and  identified  in  this  paper 
were  collected  by  Mr.  R.  C.  McGregor  (from  the  Pan- 
ama birds),  by  Mr.  J.  F.  Abbott  (from  the  Baja  Cali- 
fornian  birds)  and  by  Messrs.  Cloudsley  Rutter  and 
A.  W.  Greeley  (from  the  Alaskan  birds),  all  these  col- 
lectors being  students  of  Stanford  University.  The 
birds  in  each  case  were  obtained  personally  by  the  col- 
lector, and  the  Mallophaga  taken  from  the  freshly  killed 
specimens  or  newly  made  skins.  The  determinations 
of  the  Panama  birds  were  made  by  Mr.  Robert  Ridgway, 
curator  of  birds,  U.  S.  National  Museum;  the  determina- 
tions of  the  Baja  Californian  birds  by  Mr.  W.  W. 
Price,  student  of  Stanford  University,  and  the  deter- 
minations of  the  Alaskan  birds  by  the  collectors. 

[3] 
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The  sequence  of  genera  in  the  following  paper  does 
not  indicate  the  author's  views  with  regard  to  the  nat- 
ural relationships  of  these  genera,  nor  even  with  regard 
to  the  phyletic  rank  of  the  suborders.  The  Ambly- 
cerous  genera,  coming  last  in  the  present  arrangement, 
aro  undoubtedly  the  more  geueralized  of  the  two  sub- 
ordinal  groups.  The  squence  is  that  adopted  in  the 
European  monographs  and  followed  by  me  in  my  two 
previous  papers  (New  Mallophaga,  I,  1896,  and  New 
Mallophaga,  11,  1896),  and  ia  retained  for  the  sake  of 
uniformity.  The  sequence  of  the  species  of  each  genus 
is  determined  by  the  host,  the  sequence  of  hosts  being 
that  adopted  in  the  Cheek-List  of  North  American  Birds 
(•2nd  Edition,  1895),  published  by  the  American  Orni- 
thologists' Union.  The  names  of  the  hosts  are  those 
used  in  the  Check-List. 

Wherever  a  species  of  Mallophaga  is  met,  which  has 
been  previously  identified  by  me  on  an  American  boat, 
reference  is  made  only  to  this  previous  identification, 
where  the  synonymy,  European  hosti3,  and  figure  and 
measurements  of  the  species  are  given. 

Docophorus. 

Docophorous  lari    Denny.      (See    Kellogg,  New  Mallo- 
phaga, I.  1896,  p.  98,  pi.  iv,  fig.  4.) 

Specimens  from  Larus  sp.  (  Baja  California)  and  from 
Laru.8  glaucencenn  (North  Pacific  Ocean ,  off  Alaska). 
Taken  previously  by  me  from  several  species  of  Larus 
(Bay  of  Monterey,  California.) 

Docophorus  icterodes  Nitzsch.     (See  Kellogg,  New  Mal- 
lophaga, I,  1896,  p.  96,  pi.  iv,  fig.  1). 


NEW    MALLOPHAGA.  5 

Specimens  from  the  Red-crested  Merganser,  Mergan- 
ser serrator  (Kodiak  Island,  Alaska).  Previously  taken 
by  me  from  same  host  species  and  from  seven  other 
duck  species  (Kansas  and  California). 

Docophorus  cordiceps  Giebel.     (Plate  I,  fig.  2). 

lusecta  Epizoa,  1874,  p.  103. 

Docophorui  glareola  Giebel,   Zeitschr.   f.    ges.   Natnrwiss.,    1866, 

vol.  xxviii,  p.  312. 
Docophorus  nitzschia  Giebel,    Zeitschr.   f.   ges.   Natnrwiss.,    1866, 

vol.  xxviii,  p.  312. 
Docophorus  mollis,  Nitzsoh  (ed.  Giebel),  Zeitschr.  f.  ges.  Natnrwiss. 

1861,  vol.  xviii,  p.  312. 
Docophorus /rater  Giebel,  Inseota  Epizoa,  1874,  p.  103. 
Docophorus  cordiceps  Giebel,   Piaget,  Les  Pedicnlines,   1880,  p.  80 

and  p.   664,   pi.   vi,   fig.  2;   Picaglia,  Pedicnlini  dell'  istitnto 

anat.-zool.  d.  R.  Univ.  d.  Modena,  1885,  reprint,  p.  11. 

A  male,  a  female  and  a  young  specimen  which  may 
be  referred  to  this  species  from  Tringa  macularia  (Pan- 
ama), and  a  male  from  Tringa  sp.  (Baja  California). 
It  is  probable  that  Denny's  D.  cephalua  (Monograph. 
Anoplur.  Brit.,  p.  81,  pi.  ii,  fig.  8;  and  Grube,  Midden- 
dorflf's  Reise,  1851,  p.  470)  is  this  species. 

The  species  may  be  recognized  by  its  general  dark 
coloration,  broad  head,  short  clypeus,  and  prominent 
and  characteristic  genitalia.  I  figure  the.  male;  Piaget 
has  figured  the  female.  The  measurements  of  my  spec- 
imens are  as  follows:  male,  body,  length  1.6  mm., 
width  .72  mm.;  head,  length  .56  mm.,  width  .62  mm.; 
female,  body,  length  1.65  mm.,  width  .87  mm.;  head, 
length  .62  mm.,  width  .75  mm. 

Docophorus  latifrons  Nitzsch.     (Plate  I,  figs.  5  and  8). 

Germar's  Mag.  Entomol.,  1818,  vol.  iii,  p.  290. 
Pediculus  eucuU  Fabricins,  Syst.  £nt.,  1775,  p.  807. 
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PedUulta /luciatus  Soopali,  Entomol.  Carniol,  1763,  p.  383. 
DocophoTtis  latifront  N.,  Denny.  Monognph.  Anoplnr.  Brit.,  \ii% 

p.  97,  pi.  i,  fig.  4;  Giebel,  Insects  Epizoa,  1874,  p.  93;  Pitg«t, 

Les  PedicnIineB,  1880,  p.  36,  pi.  ii,  fig.  7. 

Numerous  specimeiis  from  a  California  Cuckoo,  Ottr 
cysuH  amerioanuB  occidenialis  (Baja  California),  which 
are  referable  to  this  long-known  Docopho'nis  ot  thft 
cuckoos,  but  on  account  of  the  markedly  larger  i 
color  differences,  and  other  minor  differences  must  bo 
given  a  varietal  name. 

Var.  occidenialis  Kellogg.  Male,  body,  tuugtb  2,09 
mm.,  width  .89  mm.;  head,  length  .75  mm,,  width  .75 
ram.  Female,  body,  length  2,5  mm.,  width  1.12  ram.; 
head,  length  .84  mm.,  width  ,85  mm.  Piaget  gives  the 
following  dimonaiona  for  latifrona:  female,  body.lenglh 
1,9  mm.,  width,  .85  uim. ;  head,  length  .65  mm., 
width  .6  mm.  The  male  liifwns  is  1.6  mm.  long. 
My  specimens  have  two  l&ag  hairs  on  the  temporal' 
margins  instead  of  one  as  described  for  lalifrons,  anf 
have  a  distinct  hair,  not  referred  to  in  the  descriptions 
of  latifron>*,  in  the  posterior  angles  of  the  prolhorax. 
The  blotches  on  the  ventral  aspect  of  the  abdomen  of 
the  males  are  with  my  specimens  not  oval,  but  trans- 
versely elongate,  differing  markedly  from  those  of  the 
female.  The  head  and  thorax  of  var.  occidenialis  are 
reddish  brown,  the  ground  color  of  the  abdomoD 
whitish,  and  the  blotches  blackish  brown. 

Docophorus  californiensis  Kellogg. 

N('w  Uftllopbaga.  II,  189C,  p.  483,  pi.  Isvi,  Bg.  6. 

Eleven  specimens  from  a  Narrow-fronted  Woodpecker, 
Mdanerjies  foniLicivoroun  ungustifrons  (Baja  California). 
Type  specimens  taken  from  the  Califoruian  Woodpecker, 
Melanerpes  fomiicivorua  bairdi  (Palo  Alto,   California). 
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Docophorus  rufus  n.  sp.     (Plate  I,  figs.  6  and  9). 

A  dozen  specimens  from  the  Ash-throated  Flycatcher, 
Myiarchua  cinerascens  nuttingi  (Baja  California).  A 
member,  probably,  of  the  group  femorati  of  which  com- 
munis is  the  chief  representative.  I  have  not  found  on 
my  specimens  the  characteristic  longish  hair  rising 
vertically  froili  the  dorsal  surface  of  the  anterior  angles 
of  the  clypeus,  but  the  broad  clypeus,  signature,  genital 
blotches,  and  pustulated  lateral  abdominal  blotches  are 
of  the  femorati  type.  The  species  differs  distinctly  from 
communis  in  color,  in  the  peculiar  anterior  convexity  of 
the  clypeus,  in  the  extent  of  the  transverse  abdominal 
blotches,  in  the  presence  of  transverse  median  blotches 
on  the  ventral  aspect  of  the  abdomen,  and  in  the  char- 
acter of  the  genital  blotches. 

Description  of  the  male.  Body,  length  1.56  mm., 
width  .31  mm.;  reddish  brown,  lighter  on  head  and 
thorax,  because  the  darker  lateral  abdominal  blotches 
nearly  cover  the  abdomen;  broad  headed;  with  ventral 
median  transverse  blotches  on  abdomen. 

Head,  length  .5  mm.,  width  .48  mm.;  forehead  broad, 
with  expanded  frontal  uncolored  part  of  clypeus  flatly 
<K>nvex,  with  a  shallow,  median,  curving  emargination; 
no  hairs  on  this  frontal  margin;  sides  of  forehead  with 
a  pair  of  short  hairs  and  a  shorter  single  one  in  front 
of  and  near  the  trabeculae;  the  trabeculae  very  large, 
acute;  antennae  when  projected  backward  not  quite 
reaching  the  occipital  margin;  the  inconspicuous, 
slightly  pendulous  eyes  with  a  hair,  and  two  hairs  on 
the  flatly  convex  temporal  margin;  occipital  margin 
nearly  straight,  bare;  color,  reddish  brown;  signature 
large,  broad,  anterior  margin  almost  straight,  the  dark, 
sharp  posterior  point  projecting  beyond  the  mandibles; 
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antennal  bauds  interrupted  distinctly  at  the  suture; 
occipital  bands  distinct,  divergent,  connected  at  base; 
ocular  bands  indistinct;  trabecule  weakly  colored  at 
base,  uncolored  distally;     antennte  colored. 

Prothorax  quadrangular  (as  exposed),  with  a  Bingle 
hair  in  the  posterior  angles;  posterior  margin  flatly 
convex;  median  part  paler;  lateral  regions  darker,  and 
an  indistinct  posterior  border.  Metathorax  rather 
short,  posterior  margin  angulated,  with  a  series  of  pus- 
tulated hairs;  colored  like  the  prothorax,  paler  in  mid- 
dle and  with  fairly  distinct  lateral  borders.  Legs  coa- 
colorous  with  ground  color  of  thorax,  with  small,  darker, 
inconspicuous  marginal  markings.  Sternal  markings 
consisting  of  intercoxal  lines  and  a  very  small  mediaa 
double  blotch  on  prothorax.     (Metathorax  obscure). 

Abdomen  short,  just  as  long  as  head  and  thorax;  two 
to  three  long  hairs  in  posterior  angles  of  segments  and 
numerous  pustulated  and  other  long  hairs  on  doraai 
surface;  narrow,  blackish,  lateral  bauds;  large  dark 
brown  lateral  blotch,  with  clear  stigmatal  spots  and 
about  five  pustulations  along  posterior  margin,  and 
leaving  only  a  narrow  median  part  of  the  abdomen 
uncovered;  on  segment  8  a  complete  transverse  band; 
segment  9  rounded  behind,  with  a  narrow  blackish  pos- 
terior border,  with  a  few  longish  hairs;  genitalia  show- 
ing through  in  segments  6-9;  on  ventral  aarface  of 
segments  1-8  a  large  transverse  median  blotch  reaching 
almost  to  the  lateral  margins. 

Female.  Body,  length  1.94  mm.,  width  .8mm,;  head, 
length  .6  mm.,  width  .56  mm.;  tlie  transverse  blotches 
of  abdomen  but  little  smaller  than  those  of  male;  seg- 
ment 9  uncolored,  with  small  brown  lateral  blotches, 
the  posterior  margin  distinctly  angularly  emarginated; 
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ventral  abdominal  blotches  smaller  than  those  of  male 
and  not  reaching  so  far  laterally,  those  of  posterior 
segments  forming  a  genital  blotch  with  broad,  curving 
anterior  part,  narrower  median  part,  and  separate 
small  lateral  reniform  parts. 

Docophorus  communis  Nitzsch.     (See  Kellogg,  New  Mal- 
lophaga,  II,*  1896,  p.  486,  pi.  Ixvi,  fig.  7). 

Several  specimens  from  the  Saint  Lucas  Cardinal, 
Cardinalia  cardinalis  igneus  (Baja  California).  Taken 
previously  by  me  from  16  species  of  passerine  birds 
(Kansas  and  California). 

Docophorus  panamensis  n.  sp.     (Plate  I,  fig.  1). 

From  a  tanagrine  bird,  Phcenicothraupis  fuscicauda 
(Panama).  A  Nirmus-likQ  form  but  with  distinctly 
long  trabeculse.  By  shape  of  head  and  thorax  allied  to 
the  anguatifrontes  group  of  the  woodpeckers;  resembling 
my  D.  jungens  (New  Mallophaga,  II,  1896,  p.  481,  pi. 
Ixvi,  fig.  4)  from  Colapies  auratua  (Kansas). 

Description  of  female.  Body,  length  1.75  mm., 
width  .61  mm.;  narrow,  Nirmoid,  whitish  with  distinct 
brown  lateral  bands  on  thorax  and  abdomen,  and  quad- 
rangular lateral  transverse  blotches. 

Head,  length  .5  mm.,  width  .5  mm.;  triangular,  with 
narrow  front,  slightly  emarginated;  three  short  hairs 
on  each  side  of  the  anterior  half  of  the  forehead,  and 
three  longer  hairs  and  a  prickle  in  front  of  the  trabec- 
ulse;  the  trabeculae  prominent,  extending  beyond  the 
tip  of  first  segment  of  the  antennae;  the  antennae  rather 
thick,  segment  2  longest,  with  a  prominent  short  spiny 
hair;  eyes  rather  large,  with  a  prickle;  temporal  margin 
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rounding,  with  one  long  hair  and  a  few  prickles;  occip- 
ital margin  alightly  sinuous;  forehead  whitish  with 
narrow  brown  antcunal  bands  terminating  at  the  suture; 
a  palely  colored  broad  suture  with  straight  posterior 
margin  and  emargiuated  anterior  border;  whole  hind 
liead  light  brown  with  occipital  margin  very  narrowly 
bordered  with  blackish  brown. 

Prothorax  quadrangular,  posterior  angles  rounded, 
witli  one  hair,  posterior  margin  flatly  convex;  whitish 
with  dark  brown  lateral  borders  extending  inward  along 
the  posterior  margin.  Metathorax  an^ulatcd  on  abdo- 
men, each  latcro-posterior  side  with  nine  long  hairs 
{including  the  one  in  the  lateral  angle);  lateral  borders 
unevenly  blackish  brown;  ground  color  of  segment  whit- 
ish tinged  posteriorly  with  light  brown,  this  posterior 
coloration  interrupted  by  a  median  longitudinal  whitish 
line.  Legs  very  pale  brown.  Sternal  markings  con- 
sisting of  distinct  intercoxal  lines,  and  faint  traces  of 
light  brown  median  blotches. 

Abdomen  elongate-elliptical;  a  few  longish  hairs  in 
posterior  angles,  and  numerous  weak  long  hairs  on 
dorsal  surface  of  segments  in  transverse  series;  ground 
color  whitish  with  distinct,  narrow  lateral  bands,  dark- 
est on  anterior  segments,  and  light  brown,  quadran- 
gular, transverse  lateral  blotches  on  all  segments,  the 
two  blotches  of  segment  8  meeting  on  the  median  line; 
segment  9  feebly  omarginate,  with  no  hairs  on  the  pos- 
terior margin, 

Docophorus  dotnesticus  Kellogg. 

New  MBllopliiigH.  II,  ISSMi,  \>.  475, 

A  female  and  an  immature  specimen  from  the  Black 
Martin,  Proijne   aitbis  hesj>erui'   (Baja   California).       De- 
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scribed  from  a  Purple  Martin,  Progne  subis  (Lawrence, 
Kansas). 

Docophorus  laticeps  Giebel.     (Plate  I,  figs.  4  and  7). 

Insecta  Epizoa,  1874,  p.  88. 

PhilopUrus  cincli  Gervais,  Hist.  nat.  d.  lusectes  aptdres,  1847,  p. 
336. 

Docophorus  cincli  Denny,   Monograph.  Anoplur.  Brit.,  1842,  p.  85, 
pi.  V,  fig.  8. 

Docophorus  IcUiceps  Giebel,  Piaget,  Les  Pediculines,    1880,  p.  65; 

KoBnig;  Eiu  Beitrag  zur  Mallophagen-fauna,  1884,  p.  3,  pi.  i, 

figs.  1-5;  pi.  ii,  figs.  6,  7. 

One  adult  female  and  two  immature  specimens  from 
the  American  Dipper,  Ginclus  unexicanus  (Kodiak  Island, 
Alaska),  which  may  be  referred  to  this  species,  but 
which  constitute  a  distinct  variety  characterized  by  the 
elongate,  slender  forehead  with  emarginated  front.  The 
species  was  found  on  Ginclus  aquaiicus^  the  European 
Dipper. 

Var.  americanus  Kellogg.  Female,  body,  length  2.06 
mm.,  wndth  .75  mm.;  head,  length  .6  mm.,  width  .5 
mm.;  thus  being  one-third  longer  than  the  species 
dimensions  as  given  by  Koenig;  head  elongate,  with 
narrow  tapering  forehead;  front  uncolored,  with  slight, 
narrowly  rounded  emargination;  signature  long,  nar- 
row, with  posterior  point  reaching  the  mandibles;  anten- 
nal  bands  distinct;  trabeculse  long,  slender;  abdomen 
elongate-elliptical,  with  lateral  triangular  blotches  with 
stigmatal  spots  and  pustulations  as  in  the  species  types; 
also,  narrow  blackish  lateral  bands;  segment  8  wholly 
colored;  ventral  surface  of  abdomen  with  transverse 
median  blotches;  segment  7  with  a  narrower  median 
blotch  (touching  blotch  of  segment  6)  and  two  small 
lateral  reniform  blotches;  segment  8  wholly  colored  or 
nearly  so. 
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Docopborus  nitteri  ii.  sp.     (Plate  I,  fig.  3). 

A  female  and  an  immature  specimen  from  an  Ore- 
gon Chickadee,  Parus  atri-capillus  occidentalU  (Kodiak 
Island,  Alaska).  Denny  has  described  two  species  of 
Dooophorus  from  Parus,  one,  pallescens  (Monograph. 
Anoplur.  Brit.,  p.  82,  pi.  i,  fig.  8)  from  Pams  piUustrU 
and  P.  major,  being  based  on  immature  specimens,  aad 
characterized  by  an  emarginate  dypeal  front;  the  other, 
pari  (ibid,  p.  87,  pi.  vi,  fig.  6)  from  Pants  caudatia,  P. 
ater,  and  /*.  coiruleUH,  being  of  chestnut  ground  coloi, 
without  lateral  abdominal  blotches  and  with  a  subacu- 
miuate  head,  and  without  series  of  pustuled  hairs  along 
poaterior  margins  of  metathorax,  in  all  of  which  diag- 
nostic characters  my  specimen  differs  from  pari.  It 
agrees  with  it  in  hairy  abdomen,  acute  trabecalEC. 
angulated  metathorax,  and  general  shape  of  abdomen. 

Description  of  female.  Body,  length  2.  mm.,  width 
.yi  mm.;  well  marked  with  smoky  brown  blotches  witli 
large  conspicuous  pustulations,  and  many  long  hairs  on 
dorsal  aspect  of  abdomen. 

Head,  length  .53  mm.,  width  .6  mm.;  a  specially  stiff, 
spiny  short  hair  in  each  anterior  angle  of  the  flatly 
convex  front,  a  hair  before  the  suture  and  two  before  the 
trabeculte;  the  trabecula;  long,  slender,  and  weakly 
curving;  antennre  when  projecting  backward  barely 
reaching  the  occipital  margin,  with  annulated  s'egments; 
eye  rather  prominent,  with  a  hair;  a  hair  just  behind 
the  eye  and  three  more  on  the  rounded  temporal  an- 
gles; occipital  margin  weakly  sinuous,  the  middle  third 
slightly  convex;  signature  large,  distinct,  with  darker 
posterior  acuminate  point  projecting  beyond  the  man- 
dibles, surrounded  by  a  nearly  uncolored  region;  anten- 
nal  bands  interrupted,  widening  at  base;  occipital  bands 
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distinct,  blackish  brown,  diverging,  and  with  anterior 
extremities  reaching  the  blackish,  distinct,  curving,  lin- 
ear ocular  blotches;  region  between  the  occipital  bands 
pale;  temples  dark  brown. 

Prothorax  small,  short,  margins  rounding,  with  one 
long  pustulated  hair  in  posterior  angle,  another  on  pos- 
terior margin  just  a  little  inside  of  the  angles,  and  four 
grouped  together  in  the  posterior  median  region  of  the 
segment;  median  region  pale  to  uncolored,  darkening 
laterally  until  the  blackish  lateral  borders  are  reached. 
Metathorax  roundly  angulated  on  the  abdomen;  an  un- 
pustulated  hair  in  the  lateral  angles  and  ten  long  hairs 
on  each  half  of  the  posterior  margin,  rising  from  con- 
spicuous pustulations;  median  region  palest,  lateral  and 
posterior  regions  blackish  brown,  causing  the  clear  pus- 
tulations to  be  very  prominent.     Legs^moky  brown. 

Abdomen  oval;  lateral  angles  projecting,  with  long 
hairs;  dorsal  surface  of  segments  with  single  transverse 
series  of  long  weak  hairs;  median  region  almost  uncol- 
ored; prominent  blackish  brown,  subtriangular,  lateral, 
transverse  blotches,  with  very  conspicuous  uncolored 
stigmatal  spots  and  pustulations;  segment  8  wholly  col- 
ored, dark  brown;  segment  9  with  small  triangular  lat- 
eral brown  blotches;  shallow,  angular  emargination  be- 
hind. 

Nirmus. 

Rirmus  punctatus  Nitzsch.     (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  109,  pi.  vi,  figs.  1  and  2.) 

Specimens  from  Lams  sp.  (Baja  California).  Taken 
previously  by  me  from  several  species  of  Larus  (Bay  of 
Monterey,  California). 
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Nirmus  furvus  Nitzscli.     (Plate  II,  fig.  1). 

Zeitsohr.  I.  ges.  Naturwiis.  (ed.  Oiebel),  1866,  toI.  titiii. 
P.  374. 
^Vlrmut  furvua  S..  Bnrmeister.  Handb.  d.  Ent.,  1832.  toI.  ii,  p.  IJT; 
Qiebel.  Insects  EpiaoH,  1874,  p.  1&1,  pi.  t,  fl^.  3  khJ  3;  PiigK, 
Lea  FedioiiliuGi,  IS30,  p.  169.  pi.  xiv,  fig.  3;  Supplement,  I8SS, 
p.  25;  Qsbora,  Insects  Affecting  Domestic  Animals,  Bull.  i. 
N.  8.,  DiT.  of  Ent„  U.  8.  Dept.  Ag.  1896,  p.  225. 

A  male  and  a  female  from  the  Spotted  Sandpiper, 
Actitie  macularfa  (Panama).  My  specimens  do  not  pos-  . 
sess  the  median  longitudinal  uncolored  line  across  the 
first  six  or  seven  segments  of  the  abdomen,  as  described 
for  the  types  of  the  species,  and  besides,  are  very  much 
darker,  and  are  without  distinct  lateral  transverac 
blotches  on  the  abdominal  segments.  They  are,  too,  a 
distinctly  wider  and  less  slender  form,  the  bead  aver- 
aging nearly  one-fifth  wider  in  both  sexes.  However, 
in  the  present  uncertain  status  of  the  species  furvut 
(see  Piaget,  Les  Pediculines,  p.  170)  I  refer  my  speci- 
mens to  the  species,  distinguishing  them  by  a  varietal 
name.  Piaget's  variety  «//)/(«  (Supplement,  p.  25)  from 
Vanelhis  cayen«ii*  has,  like  my  specimens,  no  uncolored 
median  abdominal  line,  but  no  reference  is  made  to  any 
such  characteristic  dark  chestnut  to  smoky  general  col- 
oration of  the  body,  as  is  shown  by  my  specimens. 
Osborn's  specimen  is  from  Phalaropiis  tricolor  (Museum 
Iowa  Agricultural  College).  ■ 

Vur.  rui'tix  Kellogg.  Mule,  body,  length  1.18  mm., 
width  .34  mm.;  head,  length  .37  mm.,  width  .28  mm. 
Female,  body,  length  1.43  mm.,  width  .37  mm,;  head, 
length  .40  mm.,  width  .31  mm.  Both  sexes  dark  chest- 
nut-brown to  smoky,  without  median  uncolored  line  on 
any  abdominal  segment,  and  without  distinct  abdom- 
insii  blotches. 
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Nirmus  fissus  Nitzsch.     (Plate  II,  fig.  2). 

Geroiar's  Mag.  Entomol.,  1818,  vol.  iii,  p.  291. 
Nirmus  fis9us  N.,  Burmeister,  Handb.  d.  Ent.,  1835,  vol.  ii,  p.  427; 

Deuny,  Monograph.  Anoplur.  Brit.,  1842,  p.  148,  pi.  z,  fig.  6; 

Walckenser,  Ins.  Apt.,  1844,  vol.  iii,  p.  344. 
Nirmus  bicuspia  N.,  Qiebel,  Inseota  Epizoa,  1874,  p.  155,  pi.  v,  figs. 

11  and  12;  Piaget,  Les  Pedicnlines,  1880,  p.  184,  pi.  xy,  fig.  7. 

Several  specimens,  including  male,  female  and  im- 
mature specimens,  from  Tringa  sp.  (Baja  California). 
My  specimens  are  larger  than  the  types  of  bicuspid  and 
offer  distinct  though  minor  differences.  I  have  given 
them  a  varietal  name. 

Var.  major  Kellogg.  Measurements.  Male,  body, 
length  1.61  mm.,  width  .38  mm.;  head,  length  .3  mm., 
width  .31  mm.  Female,  body,  length  1.87  mm.,  width 
.44  mm.;  head,  length  .47  mm.,  width  .33  mm.  Dif- 
fers from  types  of  Jissus  (which  were  taken  from  ^^Char- 
adriu8  minor'')  by  having  a  hair  in  the' eye,  by  having 
four  pustulated  hairs  on  each  lateral  half  of  the  poste- 
rior margin  of  the  metathorax  instead  of  three,  two 
being  median  and  two  being  near  the  angle;  by  having 
the  median  longitudinal  uncolored  line  of  the  abdomen 
limited  to  the  first  two  segments,  and  by  being  mark- 
edly larger.  Piaget's  specimens  ot  fissus  are:  length, 
male,  1.3  mm.  to  1.4  mm.;  female,  1.5  mm. 

Nirmus  fuscus  Nitzsch.    (See  Kellogg,  New  Mallophaga, 
II,  1896*,  p.  499,  pi.  Ixvii,  fig.  7). 

Many  specimens  from  a  Sparrow  Hawk,  Falco  spar- 
verius  (Panama),  a  Lower  Californian  Sparrow  Hawk, 
Falco  sparverius  peninsularisy  a  Duck  Hawk,  Falco  pere- 
giHnus  ancUum,  and  a  Saint  Lucas  Redtail,  Buteo  borealis 
lucusanus  (Baja  California).  Taken  previously  by  me 
from  three  species  of  hawks  at  Lawrence,  Kansas.    The 
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size  of  these  specimens  from  Panama  and  Baja  Califor- 
niaii  birds  corresponds  with  that  of  the  specimens  prev- 
iously taken  by  me  from  the  Kansas  birds,  and  ia  fuily 
one-third  greater  than  that  recorded  for  the  European 
specimens.  The  American  specimens  are  at  least 
varietally  distinct  from  the  typical  Old  World  forms. 
There  are  variations  manifest  among  the  American 
specimens  but  I  have  not  enough  material  yet  to 
attempt  to  distinguish  varieties. 

Nirmus  splendidus  u.  sp.     (Plato  11,  tigs.  3  and  6). 

Males,  females  and  young  from  a  Caracara,  Polyborvt 
cheriway  (Baja  California).  Species  of  Ducophorua,  Li- 
jteuTue,  Menopon,  and  Colpocephalum  have  been  taken 
from  Polyborue  by  the  European  authors,  but  heretofore 
no  Xirvius.  The  new  species  is  unlike  any  of  the 
yirmi  yet  described  from  raptorial  birds.  It  is  large 
and  strikingly  marked. 

Description  of  the  male.  Body,  length  2.19  mm,, 
width  .84  mm.;  large,  broad-bodied,  whitish  with  prom- 
inent lateral  transverse  brown  abdominal  blotches; 
head  and  thorax  almost  entirely  colored. 

Head,  length  .62  mm.,  width  .6  mm.;  forehead  broad 
between  trabecule  and  narrowly  parabolic  in  front; 
forehead  with  four  short  separated  hairs  on  each  side; 
trabeculfe  rather  large  for  Nirmua,  antennae  short;  eye 
large,  prominent,  with  a  long  hair,  and  with  a  fine 
prickle  just  behind  it;  temporal  margins  flatly  convex, 
with  two  very  long  hairs;  occipital  margin  straight; 
whole  head  strongly  colored  with  exception  of  a  pale, 
broad,  clypeal,  sutural  line,  and  a  short  median  longi* 
tudinal  line  leading  from  it  backwards  to  the  mandibles; 
the  antennal   bands   narrow,  and   a  little  darker  than 
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general  color  of  head,  running  entirely  around  frontal 
margin  of  head,  although  paler  and  nearly  ''inter- 
rupted" at  the  clypeal  suture;  trabeeulae  nearly  un- 
eolored. 

Prothorax  short,  oblong,  with  one  hair  in  posterior 
angles;  segment  almost  wholly  colored.  Metathorax 
short,  the  whole- thorax  being  little  more  than  one-half 
the  length  of  the  head;  obtusely  angulated  on  abdomen; 
posterior  margin  with  a  series  of  long  hairs;  segment 
mostly  colored,  darkest  in  median  region;  a  broad  white 
posterior  border.  Sternal  markings  consisting  of  in- 
conspicuous intercoxal  lines,  and  a  small,  indistinct 
median  blotch  on  metathorax.  Legs  pale,  though 
tinged  with  brown,  with  distinct,  dark  brown  marginal 
markings. 

Abdomen  ovate;  posterior  angles  of  segments  1  and 
2  without  hairs,  of  segment  3  with  a  single  hair,  and 
of  succeeding  segments  with  two  hairs;  dorsal  surface 
with  numerous  longish  hairs;  whitish  with  distinct  lat- 
eral transverse  blotches,  each,  with  a  clear  stigmatal 
spot  and  some  pustulations  on  segments  1-7;  segment 
8  with  a  curving,  continuous  brown  transverse  blotch; 
segment  9  rounded  behind,  with  numerous  longish 
hairs;  uncolored  except  where  the  chitinized  genitalia 
show  through.  Ventral  surface  all  whitish  except  for  a 
well  defined  and  characteristic  brown  genital  blotch  on 
segments  7-9  (see  fig.  6,  pi.  ii). 

Female.  Body,  length  2.37  mm.,  width  .97  mm.; 
head,  length  .62  mm.,  width  .62  mm.;  the  increased  size 
of  the  female  is  due  to  the  larger  abdomen,  the  head 
and  thorax  being  of  about  the  same  size  in  both  sexes; 
lateral  abdominal  blotches  are  not  so  long  as  in  the  male; 
segment  9  is  shorter,  bears  two  small  blotches,  and  is 
slightly  emarginated  behmd. 

2 


( 
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Nirmus  atopus  n.  sp.      (Plate  II,  fig.  4). 

From  a  bird  of  the  cuckoo  family  (Cuculidee),  Piaya 
caya-na  tkermop/iUa  (Panama).  This  new  form  is  one  o( 
the  circumfaaciate  Nirmi  of  the  general  character  of 
Rudow's  aicliata-  (Piaget,  Les  Pediculines,  p.  165,  pi.  siii, 
fig.  12)  and  allied  forms.  The  few  described  members 
-of  this  group  have  been  found  on  columbine  and  galli- 
naceous birds. 

Description  of  female.  Body,  length  1.84  mm.,  width 
.63  lum.;  abdomen  expanding  posteriorly  to  segment  6; 
pale  brownish  white  with  brown  lateral  abdominal  and 
thoracic  bands  and  circumfasciate  head. 

Head,  length  .59  mm.,  width  .53  mm.;  forehead 
broad,  rounded  in  front,  with  very  few  very  fine  hairs 
on  the  margin;  trabeculta  small  but  distinct,  acute; 
antennte  slender,  with  segment  5  longer  than  seg- 
ments 3  or  4;  temples  rounded,  with  two  long  hairs 
and  two  or  three  very  fine  prickles  on  margins;  eye 
without  a  hair,  nol  especially  prominent;  occipital  mar- 
gin straight,  bare;  ground  color  of  head  whitish  with 
small,  inconspicous  brown  ocular  blotches,  temples  very 
narrowly  margined  with  brown,  and  rather  broad  chitin 
band,  subtranslucent  brownish  along  the  entire  front 
and  lateral  margins  of  forehead,  and  ending  poste- 
riorly in  small  elliptical  expansions  directed  diagonally 
inwards. 

Prothorax  very  short,  quadrangular;  lateral  margins 
straight;  posterior  angles  rounded,  with  one  longhair; 
posterior  margin  straight;  lateral  borders  brownish, 
the  coloring  extending  along  the  posterior  margin  of 
the  segment.  Metathorax  pentagonal,  lateral  margins 
bare,  posterior  margin  obtusely  angled  on  abdomen, 
with  one  hair  in  latero-posterior  angle  and  four  pustu- 
lated hairs  in  two  pairs,  one  pair  almost  in  the  lalero- 
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posterior  angle  on  each  lateral  half  of  the  margin;  lat- 
eral borders  blackish  brown,  the  color  extending  inward, 
but  paling,  in  latero-posterior  angles.  Legs  of  pale 
ground  color  of  the  body,  with  narrow  dark  marginal 
markings.  Sternal  markings  consisting  of  intercoxal 
lines,  a  small  triangular  blotch  on  mesothorax  which 
fits  like  an  apex  to  a  larger  pentagonal  blotch  on  the 
metathorax. 

Abdomen  widening  posteriorly  to  segment  6,  then 
tapering  bluntly;  posterior  segments  with  weak  longish 
hairs  in  posterior  angles;  numerous  weak,  longish  hairs 
on  dorsal  aspect  in  the  broad  median  uncolored  longi- 
tudinal line;  lateral  bands  brown,  distinct,  extending 
posteriorly  only  through  segment  7;  pale  brown,  quad- 
rangular, lateral,  transverse  blotches;  last  segment  con- 
vex behind,  with  a  very  slight  median  emargination. 

Nirmus  yirgatus  n.  sp.     (Plate  II.  fig.  5). 

Males  and  females  from  an  icterine  bird,  Amblycercua 
holoaericeus  (Panama).  Much  like  N.  illustris  Kellogg 
(New  Mallophaga,  II,  p.  494,  pi.  Ixvii,  fig.  4),  from 
the  Red-winged  Blackbird,  Agelaius  phceniceus  (Law- 
rence, Kansas),  and  like  ornatisaimua  Giebel  (Insecta 
Epizoa,  p.  144).  The  new  form  has  a  narrower  front 
with  the  anterior  angles  not  rounded,  and  does  not 
possess  the  distinct  bands  internal  to  the  antennal 
bands  of  the  head  of  illustria.  The  lateral  bands  of 
the  abdomen  are  wider,  and  the  lateral  transverse  ab- 
dominal blotches  are  much  more  clearly  indicated. 

Description  of  male.  Body,  length  1.28  mm.,  width 
.47  mm.;  whitish  with  striking  broad  black  lateral 
borders  of  thorax  and  abdomen,  black  antennal  and 
ocular   bands,   chestnut-brown   outlines  of  transverse, 
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lateral  iibdominal  blotcbes  on  dorsul  aspect,  and  chesU 
uut-t>rowii  transverse  inodiau  blotches  au  ventral  aspect 
of  abdomen. 

Head,  length  .37  mm.,  width  .37  mm.;  front  truncate 
or  with  a  very  shallow  concavity;  a  few  small  hairs  on 
sides  of  forehead;  trabeciila>  long;  antenuie  slender, 
segment  5  distinctly  longer  than  either  segments  3  or 
■1;  eye  distinct,  slightly  pendulous;  temples  not  iiiuoli 
expanded,  margins  daily  roi  nded,  with  one  long  Iiair 
and  a  few  prickles;  occipital  margin  straight;  grouiiH 
color  whitish  to  uncolored;  broad  black  antennal  baiidB 
running  to  anterior  angles  of  head  and  bcuding  in 
angularly  at  base  of  trabecula;;  rest  of  forehead  fliid 
trabecuke  uncolored;  no  colored  clypeal  signature;  un- 
tenuLB  with  segment  1  uncolored,  other  segments  en- 
tirely blackish  brown;  ocular  bands  narrow,  hlackitih; 
anterior  part  of  teinporul  margins  narrowly  blackish; 
a  brown,  shield-shaped  occipital  signature  showing 
through;  mandibles  and  nvsophageul  sclerite  showing 
through,  brown. 

Prothorax  quadrangular,  with  rounded  posterior  an- 
gles witb  one  hair  in  angle:  segment  whitish  with 
broad  lateral  blackish  brown  borders.  Metathorax 
augulated  on  abdomen;  lateral  angles  obtuse;  five  long 
hairs  on  each  latcro-postcrior  margin;  segment  whitish, 
with  uneven  broad  blackish  lateral  borders.  Legs 
whitish  with  blackis!)  brown  blotches  and  semiannula- 
tions.  Sternal  markings  consisting  of  distinct,  chest- 
nut-brown inlercoxal  lines,  with  expanded  inner  ends 
touching  a  small  median  blotch. 

Abdomen  elongate-ovate,  wilh  not  very  long  hairs  in 
posterior  angles,  and  two  hairs  on  the  posterior  margin 
of  the  dorsal  aspect  of  each  segment;  ground  color  clear 
to  wliitisli;  broad  lalerai  bauds,  from  which  project 
inwards  the  outlines  of  lateral  transverse  blotches  which 
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are  oblong  on  segments  2-6,  and  tapering  on  segments 
7-8;  on  the  ventral  aspect  each  segment  has  a  chestnut- 
brown  median  blotch  which  shows  through  above;  seg- 
ments 8  and  9  are  narrow;  segment  9  projects  narrowly 
backward,  is  narrowly  but  flatly  rounded  behind,  and  is 
mostly  colored. 

Female.  Body,  length  1.5  mm.,  width  .53  mm.; 
head,  length  .41  mm.,  width  .43  mm.;  the  head  is  a 
little  wider  in  proportion  to  its  length  than  in  the  male; 
last  segment  with  distinct  triangular  lateral  blotches 
and  angularly  emarginated  behind. 

Nirmus  peninsularis  n.  sp.     (Plate  II,  fig.  9). 

Numerous  specimens  from  a  Phainopepla,  Phaino- 
pepla  nitens  (Baja  California).  A  member  of  the  difficult 
group  interrupiO'fasciati,  to  which  belongs  my  species 
v^tlgatus  (New  Mallophaga,  II,  p.  496,  pi.  Ixvii,  fig.  5), 
from  seven  passerine  species,  simplex  (I.e.,  p.  492,  pi. 
Ixvii,  fig.  2)  from  the  Robin,  Merula  migratoriay  and 
the  strongly  marked  species  eustigmus  (I.e.,  p.  493,  pi. 
Ixvii,  fig.  3)  from  Anna's  Humming-bird,  Trochilus 
annoi.  The  species  from  Phainopepla  resembles  most 
closely  brachythorax  Giebel  (Insecta  Epizoa,  p.  134)  from 
Atnpclis  cedroruni. 

Description  of  female.  Body,  length  1.86  mm.,  width 
.41  mm.;  long,  slender,  pale,  with  narrow  marginal 
markings  on  head  and  intercoxal  lines  showing  through 
on  thorax. 

Head,  length  .37  mm.,  width  .31  mm.;  elongate-tri- 
angular, with  bluntly  rounded  apex;  marginal  hairs  of 
forehead  inconspicuous;  trabeculae  small,  un colored  but 
distinct;  antennae  when  projected  backward  reaching  the 
occipital  margin  of  head;  eye  not  prominent,  with  a 
prickle;    temples  straight,   with  a  single  long  hair  in 
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obtuse  aDgle  between  temporal  and  occipital  margin, 
occipital  margin  very  flatly  convex,  grouad  color  whit- 
ish; a  blackish  brown  narrow  lateral  border  on  temples 
and  forehead,  this  border  turning  in  angularly  at  aiiteii- 
nal  fossa;  front  of  clypeus  uncolored  aud  an  indistinct, 
uncolored  elongate-oval  fossa  widening  posteriorly; 
mandibles  and  oesophageal  sclerite  showing  through 
pale  brown;  no  occipital  border. 

Prothorax  quadrangular,  with  slightly  convex,  lateral 
and  posterior  margins;  posterior  angles  with  one  small 
hair;  ground  color  whitish,  a  blackish  brown  blotch  in 
anterior  angles,  and  posterior  margin  weakly  bordered 
by  the  intercoxal  lines  of  ventral  surface  showing 
through.  Metathorax  in  outline  a  semicircle  with 
anterior  curving  part  slightly  flattened  and  posterior 
margin  slightly  convex;  posterior  angles  with  three  long 
pustulated  hairs  and  three  shorter,  weaker,  non-pustu- 
lated oues;  one  of  the  long  hairs  is  in  the  apex  of  the 
angle,  the  other  hairs  are  ranged  along  the  posterior 
margin  near  the  angle;  segment  whitish  with  darker 
anterior  marginal  markings.  Sternal  markings  con- 
sisting of  distinct  intercoxal  lines.  Legs  concolorous 
with  thorax,  with  dark  brown  dorsal  marginal  markings. 

Abdomen  elongate,  subparallel  sided;  segments  I 
and  2  without  hairs  in  posterior  angles,  segments  3-6 
with  one  to  two  short,  weak  hairs  in  angles;  segment  7 
with  three  hairs  in  angles,  and  segments  8  and  9  with 
a  few  weak,  curving  hairs;  segment  9  very  short,  with 
slight  emargination;  segments  5  and  6  with  a  hair  od 
dorsal  surface  on  each  side  rising  from  the  posterior 
margin  of  segment  just  inward  from  the  lateral  band; 
dorsal  surface  otherwise  naked;  color  of  abdomen  whit- 
ish, with  narrow  translucent  lateral  bands,  each  seg- 
mental portion  passing  the  suture  anteriorly. 
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Male.  Body,  length  1.34  mm.,  width  .37  mm.;  head, 
length  .33  mm.,  width  .26  mm.;  being  thus  markedly 
shorter  than  the  female;  abdomen  widening  distinctly 
posteriorly,  so  that  segment  5,  which  is  widest,  is  more 
than  one  and  one-half  times  as  wide  as  segment  1;  seg- 
ment 8  short  and  much  contracted  within  segment  7; 
segment  9  truncate  behind;  the  genitalia  showing  indis- 
tinctly through  segments  7-9;  an  indistinct,  median 
pale  brownish  coloring  on  all  segments. 

Kirmus  interpositus  n.  sp.     (Plate  II,  fig.  7). 

Three  females  from  Vieillot*s  Warbler,  Dendroica 
bryanii  (Panama).  A  member  of  the  group  interrupto- 
fasciati,  intermediate  in  markings  between  N.  vulgatus 
Kellogg  (New  Mallophaga,  II,  p.  496,  pi.  Ixvii,  fig.  5), 
from  several  passerine  birds  from  California  and  Kan- 
sas, and  eustignius  Kellogg  (I.e.,  p.  493,  pi.  Ixvii,  fig.  3), 
from  Trochilua  annce,  California.  In  size  the  new 
species  is  shorter  than  vulgatus  but  of  the  same  width, 
and  is  both  shorter  and  narrower  than  eustigmus.  In 
general  outline  of  body  it  resembles  eustigmus  more 
than  vulgatus,  but  differs  from  eustigmus  in  having 
the  sixth  abdominal  segment  widest  instead  of  the 
fourth. 

Description  of  the  female.  Body,  length  1.41  mm., 
width  .41  mm.;  whitish  with  distinct,  broad,  black, 
lateral  abdominal  bands  and  thoracic  borders;  head 
nearly  equilaterally  triangular. 

Head,  length  .31  mm.,  width  .34  mm.;  outline  of 
head  nearly  that  of  an  equilateral  triangle;  the  lateral 
margins  of  the  head  are  weakly  convex  outward  and 
the  apex  is  parabolically  curved;  there  are  five  or  six 
short,  inconspicuous  hairs  on  each  lateral  margin  of 
the  forehead;  the  trabeculae  extend  to  the  end  of   the 
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first  antcnual  sfgiiieiit  and  iire  uiicoIoreJ;  eye  with  a 
prickle;  temporal  innrgiiis  with  one  long  hair  in  the 
apex  of  the  rounded,  nearly  right  angle;  occipital  mar- 
gin bare,  very  Hatly  oouvex;  ground  color  whitish  with 
a  faint  golden  brown  tinge;  forehead  and  temporal 
margins  narrowly  bordered  with  blackish  brown:  front 
of  c'lypetis  uncolored;  antenutc  uncolored;  occipital 
margin  not  bordered  or  only  very  narrowly  and  indis- 
tinctly ao,  an  indistinct,  pule  brown,  Hhield-shapeii 
occipital  signature  showing  through. 

Prothorax  very  short,  widely  rectangular;  a  aiugie 
longish  hair  in  posterior  angles;  color  whitish,  with 
the  intercoxal  lines  of  under  side  showing  through, 
and  distinct  blackish  brown  lateral  borders.  Meta- 
thorax  short,  lateral  margin  bare,  sinnous;  posterior 
margin  tlatly  convex,  with  ix  or  seven  longish  haiw 
on  oaeh  half  beginning  in  the  posterior  angle;  whitish, 
with  an  uneven,  blackish  brown  lateral  border,  and  the 
iilrongly  colored  Intercoxa!  lines  of  underside  sbowing 
through.  Legs  whitish  with  blackish  brown  dorsal 
marginal  markings.  Sternal  markings  consisting  of 
distinct  intercoxal  lines  and  indistinct  pale  median 
blotches. 

Abdomen  narrowest  anteriorly,  widening  posteriorly 
to  segment  4;  segments  4-6  about  same  width,  segment 
7  slightly  narrower,  segments  8  and  9  short;  short,  weak 
single  hairs  in  posterior  angles  of  segments  3-7,  with 
one  or  two  shorter,  weaker  hairs  in  segments  5-7;  dor- 
sal surface  with  no  or  very  inconspicuous  hairs;  whitish 
with  distinct,  rather  broad,  blackish  brown  lateral  bands 
on  segments  1-7,  the  segmental  parts  of  the  bands 
passing  the  suture  and  separated  by  nearly  uncolored 
narrow  spaces;  covering  the  middle  region  of  segments 
6-7  a  large,  pale  brown,  shield-shaped  blotch;  segment 
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8  with  a  transvervse  blotch,  pale  brown,  darker  out- 
wardly, and  behind  not  reaching  the  lateral  margins; 
segment  9  with  two  very  small  pale  brown  linear  lateral 
blotches,  and  feebly  emarginated  behind. 

Nirmus  audax  n.  sp.     (Plate  II,  fig.  8). 

From  the  yellow-headed  Tit,  Auriparus  flaviceps 
(Baja  California).  A  member  of  the  group  interruptO' 
ftsciati,  of  darker  ground  color  and  with  much  more 
pronounced  abdominal  blotches  than  is  usual  in  this 
group  (see  vulgatus  Kellogg,  New  Mallophaga,  II,  1896, 
p.  496,  pi.  Ixvii,  fig.  5). 

Description  of  female.  Body,  length  1.6  mm.,  width 
.58  mm.;  rather  short  and  broad  for  Nirmus,  especially 
of  the  inierrupto — fasciati  type;  brownish  ground  with 
dark  lateral  blotches  on  thorax  and  abdomen,  and  black- 
ish lateral  bands  and  marginal  markings. 

Head,  length  .38  mm.,  width  .41  mm.;  the  outline 
being  nearly  that  of  an  equilateral  triangle  with  blunted 
and  curving  apex  and  slightly  convex  legs;  the  margi- 
nal hairs  of  the  forehead  are  few  and  very  small;  trabec- 
ulie  distinct,  uncolored;  temporal  margins  with  a  long 
hair  in  the  rounded  angle  and  several  prickles;  occipital 
margin  weakly  concave  laterally  and  weakly  convex  in 
the  middle;  anterior  part  of  forehead  with  nearly  un- 
colored ground,  with  two  brownish  linear  blotches 
bounding  the  oval  fossa  laterally;  rest  of  head  brownish 
with  darker  lateral  borders  and  suggestions  of  occipital 
and  ocular  bands;  antennae  colored. 

Prothorax  short,  rectangular,  with  a  single  hair  in 
posterior  angles;  color  pale  brownish  in  the  middle, 
with  the  lateral  regions  dark  brown,  darkest  on  lateral 
margins.  Metathorax  angulated  behind,  with  several 
strong  hairs  along  each  latero-posterior  margin;  latero- 
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anterior  margins  bare,  convex.  Color  brownish,  paler 
in  middle,  stronger  laterally  and  posteriorly,  wilh 
uneven,  blackish  latero-anterior  borders,  and  latero- 
posterior  borders  nearly  nncolored.  Legs  brown  with 
paler  regions  at  extremities  of  segments  and  blackish 
dorsal  margins,  sternal  markings  consisting  of  distinct 
intercoxal  lines,  those  between  pro-  and  mesocoxx 
with  angulated  spurs  nearly  touching;  between  the 
metacoxal  lines  a  median  blotch. 

Abdomen  short  and  broad,  in  shape  an  ellipse,  seg- 
ment 4  being  the  widest;  ground  color  very  pale  brown- 
ish; segments  1-7  with  narrow  black  lateral  bands,  tlie 
segmental  parts  distinct  and  passing  the  suture;  qund- 
rangular  brown  lateral  blotches  darkest  internally  on 
segments  1—7;  segment  8  wholly  colored;  segment  !) 
uncolored  and  weakly  emarginate  behind;  ventral  sur- 
face of  segments  with  a  brown  median  blotch,  the 
blotches  of  segments  ti-7  fusing.  ^ 

Lipeurus. 

Lipeurus  confidens  n.  sp.     (Plate  III,  fig.  1). 

Four  females  from  a  Black-footed  Albatross,  DioTtiedea 
nigripes  (North  Pacific  Ocean).  A  species  which  in 
outline  of  body,  color  and  markings  is  very  like  Pia- 
get's  species  tricolor  (Les  Pediculines,  p.  363,  pi.  m, 
fig.  4)  iroia  Diomeiiea  full jfinosa  (collection  in  the  Mu' 
seum  of  Leyden),  but  which  is  one  and  one-third  times 
as  large,  without  circumfasciate  antennal  bands,  with- 
out occipital  bands,  with  metathorax  not  without  hairs 
as  described  for  tricolor  but  with  longish  hairs  in  the 
posterior  angles,  without  median  abdominal  blotches, 
and  with  last  segment  of  female  not  acutely  but  bluntly 
two-pointed. 
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Description  of  female.  Body,  length  4.13  mm., 
width  1.03  mm.;  large,  whitish  with  sharply  defined, 
black  marginal  markings,  the  lateral  abdominal  bands 
consisting  of  segmental  pairs  of  contiguous  subtrian- 
gular  blotches. 

Head,  length  .81  mm.,  width  .7  mm.;  subtriangu- 
lar,  widest  just  behind  the  eyes;  front  parabolic,  with 
uncolored  margin  without  hairs;  a  longish  hair  at  the 
suture,  with  three  in  front  of  it  (the  foremost  the 
longest)  and  two  behind  it  on  each  side  of  the  fore- 
head; antennee  rather  elongate,  slender,  segment  1 
large  and  as  long  as  segment  2;  anterior  angles  of  an- 
tennary  foss®  acute  but  projecting  little;  the  fossae 
shallow;  eyes  prominent;  temporal  margins  most  con- 
vex just  behind  the  eyes,  obtusely  angulated  behind, 
and  bearing  a  single  weak  hair  and  a  few  short  spines; 
occipital  margin  nearly  straight,  bare;  ground  color 
whitish;  strong,  blackish  brown  antennal  bands  inter- 
rupted at  the  suture,  widening  posteriorly  and  extend- 
ing back  as  far  as  the  eye;  two  triangular  blotches  on 
occipital  margins  appearing  as  pointed  continuations  of 
the  lateral  bands  of  prothorax;  antennee  uncolored. 

Prothorax,  as  exposed,  short,  quadrangular,  with  flatly 
convex  posterior  margin  and  a  longish  spine  in  each 
posterior  angle;  color  whitish,  with  even,  strong,  black- 
ish lateral  borders,  turning  in  for  a  little  distance  at 
posterior  angles.  Metathorax  with  lateral  concavities 
and  five  hairs  in  posterior  angles,  four  of  these  hairs 
being  long,  strong,  colored,  and  set  closely  together  in  a 
small  uncolored  space;  posterior  margin  straight  or 
even  slightly  concave;  segment  whitish  with  uneven, 
broad  lateral  borders,  widest  in  middle  and  not  reach- 
ing the  posterior  angles.  Legs  uncolored  except  for 
the  chestnut-brown  tarsi.     No  sternal  markings. 
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Abdomen,  foiirlh  aegiueul  widest;  aeguients  of  aUii)! 
equal  length:  posterior  aiiglos  with  few  weak,  not  bug, 
hairs;  color  whitish,  with  viTy  narrow,  clear  lattrnl 
margin  which  sends  expanded  processes  inward,  three 
iu  each  (jeguiunt;  llie  foremost  of  the  three  is  the  small- 
est and  is  coiitigtioiis  to  the  suture;  the  hinder  two  im> 
covered  by  two  triangular  blackish  blotches  which  r>ri 
^ome  segments  are  contiguous,  on  others  distinctly  sep- 
arate; segmeute  8  and  9  narrow,  colored  laterally;  \>o»- 
lerior  margin  of  segment  it  truncate,  with  a  very  .■*mall 
angular  emurgination;  two  short  hairs  on  each  of  flu- 
blunt  points. 

Lipeurus  densus  Kellogg.     (I'lalu  111,  lig.  *2). 

Nctr  Mnllopkaijn,  I.  ISne,  p.  114.  pi.  vii.  f)g».  1  auA  -2. 

A  eingle  male  from  a  Black-foolod  Albatross,  DiuinflM 
liigripi^n  (North  Pacific  Ocean,  off  Alaska).  I'hift  speci- 
men is  a  full  millimeter  longer  and  is  much  more  com- 
pletely bJolchcd  willi  dark  brown  than  the  original  lype 
specimen,  a  female;  but  1  think  they  are  of  the  same 
species.  The  female  described  is  undoubtedly  not  fully 
grown  and  colored.  While  Ihe  antennje  vary  in  the 
sexes,  that  of  the  male  bears  no  projection:  it  is  simply 
heavier  and  larger,  with  its  first  segment  largest;  in  the 
female,  segment  3  is  the  longest.  It  is  a  male  of  this 
species,  probably,  which  Taschenberg  (Die  Mallophagen, 
1H82,  p.  145,  pi.  V,  fig.  Irt)  describes  and  figures  as  the 
female  of  fevor. 

Description  of  male.  Hody,  length  5.8  mm.,  width 
I. '15  mm.;  ground  color  very  pale  brown,  but  body 
mostly  covered  by  large,  dark  brown  blotches,  head  and 
thorax  slightly  longer  than  abdomen. 

Head,  length  1.3  mm.,  width  1.06  mm.;  front  para- 
bolic, with   a  group  of  three  distinct   hairs  at  each  side 
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and  two  or  three  shorter  ones  along  margin  in  front  of 
antennary  fossa3;  antennae  large,  long,  (almost  1  mm.), 
without  projection  on  any  segment;  segment  1  largest 
and  other    segments  successively   decreasing   in   width 
and  length,  uncolored  except  for  an  indefinite  brown- 
ish annulation  on  segment  2;  eyes  projecting,  conspic- 
uous;   temporal    margins    slightly    expanded,    rounded 
behind,  with  one  short,  weak  hair  and  a  few  prickles; 
ground    color    brownish    white;    even,   blackish  brown 
antennal    bands    running   around    in    front,  the    small 
portion  of   clypeus  lying  in   front  of   the   band    being 
dark  subtranslucent  brown;  temporal  regions   bounded 
within  by  diverging  occipital  bands,  all  blackish  brown, 
these    blotches    acutely    pointed    in    front   and    almost 
reaching  to,  but  distinctly  separate  from,  the   bases  of 
the  antennal  bands;  on  the  forehead  a  dark  brown  lat- 
eral blotch  on  each  side  and  in  front  of  the  mandibles. 
Prothorax  short  and    quadrangular  as  exposed;    two 
short,  weak  hairs  in  posterior  angles,  one  lying  in  on 
posterior    margin;    narrow    median  region  of   segment 
whitish,    widest    behind;    lateral   portions    of    segment 
blackish   brown,   paling  inwardly.      Metathorax   large, 
long,  with   lateral   margins  concave,   posterior  margin 
weakly  and  flatly  concave;  a  single  short,  weak  hair  in 
the   apex   of    the    posterior   angles,    and    five    longer, 
stronger,  light  brown   hairs  in  a   very  small  elongate- 
elliptical,  uncolored  space  near  the  apex  of  the  angles; 
segments  all  blackish  brown,  except  a  whitish,  bluntly 
pointed,  arrow-head-shaped,  median  region;  projecting 
laterally  from  the  posterior  tip  of  this  whitish  space  is 
on  each  side  a  small,  linear,  whitish  space.     Legs  long, 
strong,   coxae   nearly   uncolored;    femora    dark    brown, 
with   uncolored  extremities  and  tibiae  mostly  colored. 
Sternal  markings,  prosternum  with    narrow,  pericoxal 
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lines;  mesosternura  with  a  rather  large,  brownish,  me- 
dian blotcli;  nietasternuin  with  weak  iDdications  of  a 
median  blotch. 

Abdomen  short,  nowhere  broader  than  thorax,  with 
subparallel  sides  until  segment  7  is  reached,  when  the 
posterior  tapering  is  begun;  segments  1—6  of  about 
equal  size;  segment  7  longer  than  others;  segments 
8—10  successively  narrower  and  shorter;  an  uncolored 
median  longitudinal  line  extending  whole  length  of  i 
abdomen,  rest  of  surface  colored  blackish  brown  bj 
large  quadrangular  lateral  blotches,  which  have  clear 
atigmatal  spots  and  are  palest  along  inner  margin; 
last  aegraent  angularly  emarginaled,  with  three  abort 
hairs  on  each  point;  segments  1-4  wilh  a  single  very 
short  hair  in  each  posterior  angle,  segments  5-9  with 
longer  hairs. 

Lipenrus  forficulatus  Nitzsch.  (See  Kellogg,  New  MaU 
lophaga,  I,  1896,  pi.  ix,  ligs,  3,  4,  5  and  6). 
Many  specimens  from  a  Californian  Brown  Pelican, 
Pelecanus  californicus  (Baja  California).  Taken  pre- 
viously by  me  from  same  host  species  (Bay  of  Monte- 
rey, California). 

Lipeurus  gracilicornis  Piaget.     (Plate  HI,  fig.  3). 

Lea  PediculiDes,  1880,  p.  300.  pi.  ixt,  Gg.  6. 

Many  specimens  including  males,  females,  and  young 
from  a  Man  o'War  Bird,  Fregaia  aquiia  (Panama).  My 
specimens,  to  which  I  give  a  varietal  name,  differ  from 
Piaget's  types  (taken  from  Fregata  minor),  as  described, 
in  three  important  particulars,  viz.,  character  of  an- 
tenna;, metathoracic  hairs,  and  size.  In  other  particu- 
lars the  specimens  from  the  two  bird  species  agree  well. 

Var.  major  Kellogg.     Measurements  (Piaget's  meas- 
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urements  of  the  type  specimens  are  in  parentheses), 
male,  body,  length  3.12  mm.  (2.5  mm.),  width  .37  mm. 
(.29  mm.);  head,  length  .66  mm.  (.58  mm.),  width  .39 
mm.  (.29  mm.)  Female,  body,  length  3.10  mm.  (2.4 
mm.),  width  .69  mm.  (.53  mm.);  head,  length  .69  mm. 
(.63  mm.),  width  .50  mm.  (.41  mm.)  Distinctly  larger 
than  the  types  of  the  species;  third  segment  of  antenna 
of  male  with  an  appendage;  metathorax  with  six  long 
hairs,  five  together  and  one  alone.  I  figure  the  female 
as  Piaget  has  figured  the  male  of  the  species  type. 

lipeurus  protervus  n.  sp.     (Plate  III,  fig.  4). 

Many  specimens  from  a  Willow  Ptarmigan,  Lagopus 
lagopus  (Kodiak  Island,  North  Pacific  Ocean).  On  this 
Ptarmigan  were  some  specimens  of  Goniodes  niammilla- 
tu8  Rudow,  found  by  me  on  the  California  Partridge, 
Callipepla  californica  (New  Mallophaga,  II,  1896,  p. 
509,  pi.  Ixix  fig.  2),  but  this  Lipeurus,  while  of  similar 
general  character  to  Lipeurus  docophoroides  Piaget  taken 
by  me  from  Callipepla  californica  (New  Mallophaga,  II, 
1896,  p.  508,  pi.  Ixviii,  fig.  8),  is  distinctly  of  another 
species.  The  most  readily  noticeable  difference  is  in 
the  character  of  the  lateral  abdominal  blotches,  those 
of  docophoroides  leaving  a  comparatively  wide,  un- 
blotched  median  region,  while  those  of  the  new  species 
leave  but  a  narrow,  median,  unblotched  line.  The 
blotches  of  the  first  segment  meet  in  the  new  species; 
they  do  not,  even  nearly,  in  docophoroides. 

Description  of  female.  Body,  length  2  mm.,  width 
.72  mm.;  short  and  broad,  and  sub-Docophoroid  in 
form;  whitish  ground  color  with  nearly  completely  col- 
ored head  and  thorax,  and  abdomen  with  large,  lateral, 
quadrangular  blotches. 

Head,  length  .5  mm.,  width  .5  mm.;  front  rounded, 
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with  four  very  small,  iDConspicuoUB  hairs  oil  each  side; 
trabecuho  small,  distinct,  acute,  uncolored;  aat«iiiue 
rather  short,  segment  2  longest,  segment  5  longer  Ihaii 
3  or  4,  segments  4  and  5  colored,  others  uncolored  ot 
very  weakly  colored;  eye  large,  with  a  hair;  Icinpli's 
widest  just  behind  the  eyes;  temporal  nmvgins  converg- 
ing posteriorly,  nearly  straight,  with  two  long  half* 
and  prickles;  occipital  margin  concave;  head  pale 
brown  in  median  region,  temples,  oooipitnl  border,  aad 
antennal  bands  with  rim  around  the  front,  dark  brown: 
a  pale,  almost  uncolored  transversal  linear  space  in 
front  of  the  mouth,  and  a  similarly  pale  U-ehaped 
space  bounding  the  median  region  of  the  hind-head. 

Prothorax  small,  short,  quadrangular  as  expoi^ed, 
with  a  single  long  hair  in  each  rounded  posterior  au- 
gle;  segment  wholly  brown  except  an  uncolored  poste- 
rior border.  Metalhorax  small,  not  as  long  uti  broud, 
posterior  margin  obtusely  angled  on  abdomen ;  two 
long  piistuliited  hairs  in  ji  clear  space  on  posterior  mar- 
gin near  the  lateral  angles  and  two  long  pustulated 
hairs  in  a  clear  space  on  posterior  margin  midway 
between  lateral  angles  and  posterior  angles ;  whole 
segment  brown  except  a  small,  angular,  median,  whit- 
ish or  uncolored  space  on  anterior  margin.  Legs 
pale  brown  with  narrow  dark  brown  marginal  mark- 
ings, yternal  markings  consisting  of  inlerooxal  lines 
and  a  shield-shaped  median  blotch  on  metasternum. 

Abdomen  elliptical,  posterior  angles  of  segments 
projecting  sliglitly  and  with  one  to  two  longish  weak 
hairs;  ground  color  whitish  witli  large  quadrangular 
lateral  brown  blotches  on  segments  1—7,  these  blotches 
nearly  meeting  inwardly  and  separated  intersegment- 
ally  by  a  whitish  space  about  one-half  as  large  as  a 
blotch;   the  outer  margins  of  the  blotches  are  blackish, 


NBW    MALLOPHAQA.  33 

forming  narrow  lateral  bands;  each  blotch  with  a  stig- 
matal  spot,  and  a  few  (three  or  four)  pustulations  at 
inner  end,  in  which  are  seated  longish  hairs;  a  long 
hair  arises  from  a  demi-pustulation  on  the  posterior 
margin  of  each  blotch  just  behind  the  stigiuatal  spot; 
segment  8  wholly  colored  and  segment  9  nearly  so;  pos- 
terior margin  of  last  segment  minutely  emarginated. 

Lipeurus  macgregori  n.  sp.     (Plate  III,  figs.  5  and  6.) 

Numerous  specimens  from  three  individuals  of  the 
Ani,  Crotophaga  aulcirostris  (Panama).  This  striking 
Lipeurus  with  its  small  Nirmoid  body,  and,  except  for 
the  antennae,  Docophoroid  head,  shows  no  near  resem- 
blance to  any  other  Lipeurus  so  far  described. 

Description  of  the  male.  Body,  length  1.81  mm., 
width  .56  mm.;  short  and  broad  for  Lipeurus,  Nirmoid 
in  shape,  head  with  slightly  expanded  anterior  border 
of  clypeus  uncolored,  and  slightly  emarginated  as  with 
many  Docophori;  ground  color  of  body  whitish  with 
strong,  dark  brown,  lateral  borders  of  head,  and  lateral, 
transverse  blotches  of  thorax  and  abdomen. 

Head,  length  .63  mm.,  width  .47  mm.;  thus  nearly 
as  broad  as  long,  triangular,  with  sinuate  sides  and 
truncated  apex;  anterior  border  of  clypeus  slightly 
expanded,  uncolored,  feebly  emarginate;  seven  or  eight 
distinct,  rather  long  hairs  on  lateral  margin;  an  angu- 
lar concavity  on  lateral  margin  midway  between  tra- 
becula  and  anterior  angle;  trabeculse  prominent;  anten- 
nary  fossae  deep;  eye  prominent,  almost  pendulous, 
with  a  hair  in  it  and  a  prickle  just  behind  it;  temporal 
margins  convex,  with  three  long  hairs,  a  fourth  one  on 
occipital  margin  of  temple;  occipital  margin  sinuous, 
bare;  antennse  long  and  large,  segment  1  heavy,  nearly 
as  long  as  the  rest  of  the  segments  together;  segment 
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2  next  largest  and  longest,  segment  3  with  simple 
appendage  at  distal  extremity,  segments  4  and  5  short, 
Bubequal;  color  whitish,  with  strongly  colored,  dark 
brown  temples,  angnlated  antennal  bands,  and  lighter 
brown,  distinct  signature,  pointed  beiiind,  straight  iti 
front;  mandibles  and  cesophageal  selerite  showing 
through  dark  brown;  trabeculi£  and  antonnffi  palot 
smoky  brown. 

Prothorax  short,  quadrangular,  wider  than  long,  with 
one  pustulated  hair  in  posterior  angle;  a  large,  nearly 
square,  dark  brown,  lateral  transverse  blotch  nearly 
covering  each  lateral  half  of  the  segment,  the  broad, 
median  line  between  them  whitish.  Motathorax  short, 
but  little  longer  than  prothorax;  posterior  margin 
nearly  straight,  with  five  long  pustulated  hatra  ranged 
along  each  lateral  fourth,  the  inner  two  of  the  hairs 
may  have  only  demi-pustulations.  Sternal  markings 
consisting  of  distinct,  blackish  brown  intercoxal  lines, 
and  a  pale  brown,  indistinct  median  blotch  on  meta- 
thorax.  Legs  pale  smoky  brown  with  darker  margins 
and  semiannulations. 

Abdomen  elongate-ovate;  segment  1  consjjicuously 
narrower  than  metathorax;  one  or  two  short  hairs  in 
posterior  angles  of  anterior  segments,  two  or  three  long 
hairs  in  angles  of  segments  5-9;  ground  color  whitish 
with  broad,  dark  brown,  lateral,  transverse  blotches  on 
segments  1-7,  these  blotches  subquadrangular,  but  nar- 
rower inwards,  and  leaving  only  a  broad,  median,  whit- 
ish, longitudinal  line  on  middle  of  abdomen;  in  this 
whitish  space  a  few  longish  hairs  on  each  segment; 
rather  large,  uncolored,  stigmatal  spots  in  the  trans- 
verse blotches  of  segments  2-7;  the  transverse  blotch 
on  segment  8  continuous  across  the  segment  and  curv- 
ing;   segment  9  with    two    backward-projecting,  short. 
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horn-like  processes,  dark  brown,  and  a  narrowly  rounded, 
uncolored  posterior  border;  genitalia  extending  through 
segments  6-9  and  strongly  chitinized. 

Female.  Body,  length  2.41  mm.,  width  .78  mm.; 
head,  length  .6'  mm.,  width  .53  mm.;  considerably 
larger;  abdomen  more  elongate;  antennae  rather  long, 
slender,  segment  2  longest;  lateral,  transverse  blotches 
of  abdomen  less  tapering  inwards;  blotches  of  segment 
8  distinct;  segment  conspicuously  emarginate  behind. 

Goniodes. 

Goniodes  mammillatus  Rudow.       (See    Kellogg,    New 
Mallophaga,  II,  1896,  p.  509,  pi.  Ixix,  fig.  2). 
Specimens    from    the    Ptarmigan,    Lagopus    lagopus 

(Kodiak  Island,  off  Alaska).     Previously  taken  by  me 

from   a    Californian    Partridge,    Ccdlipepla    californica 

(Mountain  View,  California). 

Eurymetopus. 

Eurymetopus  taurus  Nitzscb.     (See  Kellogg,  New  Mai* 
lophaga  I,  1896,  p.  135,  pi.  xi,  figs.  3,  4,  5  and  6). 
Specimens  from  the  Black-footed  Albatross,  Diomedea 

nigripes  (North  Pacific  Ocean,  off  Alaska).     Previously 

taken  by  me  from  Diomedea  albatrua  (Bay  of  Monterey, 

California). 

Trinoton. 

Trinoton  luridum  Nitzsch.     (See   Kellogg,  New   Mallo- 
phaga I,  1896,  p.  152,  pi.  xiii,  fig.  4). 
Specimens  from  a  Green-winged  Teal,  Anas  carolin^ 

erms   (Kodiak   Island,  off   Alaska).     Previously   taken 

by   me   from   same   host   species  and  six    other   duck 

species  (Kansas  and  California). 
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Colpocephalum. 

Colpocephalum  abbotti  n.  sp.     (Plate  IV,  fig.  9). 

Takeo  from  a  gull,  Larus  sp.  (Baja  California).  This 
■^  new  form  i3  of  the  general  type  of /uscipe«  Piaget  {Lea 
Pediculinea,  p.  567,  pi.  xlvii,  fig.  7)  from  Larus  domin- 
icanuH,  and  of  fvnebre  Kellogg  (New  Mallophaga,  1, 
p.  147,  pi.  xii,  fig,  7)  from  Larua  ylaucesce-ns  (Bay  of 
Monterey).  It  most  nearly  in  general  aspect,  and  espec- 
ially in  the  branching,  uiieolored  median  line  of  abdo- 
men, thorax,  and  head,  resembles  ituicaiuni  Piaget  (Les 
Pediculiues,  p.  565,  pi,  xh  fig.  5)  from  Sterna  nigra, 
but  is  one-half  larger,  and  uv  transverse  series  of  hairs 
on  the  dorsal  aspect  of  the  a  )domeii,  while  sulcatum  is 
here  naked. 

Description  of  female,  y,  length  2,34  mm.,  width 

.88  mm.;  rather  large,  long  idomen;  abdomen  sombre  | 
in  color  with  narrow,  hlaea.,  lateral  borders  on  hind  | 
head,  tliorux,  and  abdtiineii;  a  t'onapiouous,  uncolored, 
median  line  on  first  five  segments  of  abdomen,  all  of 
thorax,  and  hind  head,  the  line  dividing  in  the  head 
and  sending  a  branch  to  each  lateral  margin  just  in 
front  of  the  ocular  emargination. 

Head,  length  .47  mm.,  width  .7  mm,;  front  broad, 
very  flatly  convex,  with  numerous  hairs  of  which  four 
arc  longer  than  the  others;  on  the  lateral  margins  of 
the  forehead  in  front  of  the  ocular  emargination  a  very 
long  hair,  with  another  shorter  one  close  to  it,  and  two 
in  the  angle;  the  palpi  projecting  beyond  the  lateral 
margins  of  the  head;  the  ocular  emargination  deep, 
angular,  with  a  prominent  fringe  and  a  loagish  hair 
rising  just  inward  of  the  double  eye;  temples  rather 
narrow,  projecting,  with  four  long  hairs  on  the  mar- 
gin and  one  rising  at  some  distance  iuwaid  from  the 
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occipital  margin;  six  uncolored  spots  on  the  forehead, 
from  two  of  which  single  long  hairs  arise  and  from  the 
remaining  four  short  hairs;  occipital  margin  flatly  con- 
cave, bare;  head  smoky  brown  with  narrow  black 
occipital  border  and  curved  ocular  blotches;  a  broad, 
short-stemmedi  uncolored  Y,  the  prongs  slightly  angu- 
lated  in  the  middle  and  terminating  broadly  in  front  of 
the  eyes;  the  stem  interrupts  the  black  occipital  border 
and  is  continuous  with  a  median,  uncolored,  longitu- 
dinal line  which  traverses  the  thorax  and  the  first  few 
abdominal  segments. 

Prothorax  broader  than  long,  with  obtuse  lateral 
angles  containing  one  longish  hair  and  a  spine  in  the 
apex  of  the  angle,  and  a  second  longish  hair  arising 
from  a  little  within  and  back  of  the  apex;  the  latero- 
posterior  margins  bare,  with  a  single  longish  hair  in  the 
slight  angle  which  may  be  taken  to  separate  the  latero- 
posterior  margin  from  the  true  posterior  margin;  two 
longish  hairs  on  each  half  of  the  flatly  convex  posterior 
margin:  color  smoky  brown  with  narrow  black  border 
on  latero-posterior  margins  and  on  visible  parts  of 
latero-anterior  margins;  the  small,  slightly  curving, 
longitudinal  chitin  bars  at  ends  of  the  indistinct,  usual 
transverse  bar  are  black;  the  ground  color  of  the  seg- 
ment is  darker  in  posterior  half,  and  the  segment  is 
bisected  longitudinally  by  the  median,  uncolored  line 
Hetathorax  with  a  fairly  distinct  suture  setting  off  the 
mesothorax;  lateral  margins  bare;  posterior  angles  with 
a  hair  and  spines;  posterior  margin  straight,  with  four 
weak  hairs  not  on  the  very  margin;  color  smoky  brown 
with  narrow  black  lateral  borders.  Legs  slightly 
lighter  than  segments,  and  with  ill-defined,  darker 
marginal  markings.  Sternal  markings  distinct,  a  me- 
dian   shield  on   prothorax;    a   small,  elongate,   rather 
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cone-shaped  median  blotch  on  mesothorax,  and  a  large, 
broadly  diamond-shaped,  median  blotch  on  metathorax; 
intercoxal  lines  between  pro-  and  mesothorax  distiDCl, 
Abdomen  elongate-elliptical;  segments  with  a  single 
long  weak  hair  and  some  short  ones  in  posterior  angles, 
and  some  short  ones  along  lateral  margins;  a  Bingle 
transverse  series  of  not  very  closely  set  weak  hairs  aloug 
posterior  margin  of  each  segment;  general  color  light 
smoky  brown  with  very  narrow  blackish  lateral  bands; 
last  segment  parabolic  behind,  with  short  hairs,  and  al 
each  side  a  few  longish  hairs. 

Colpocephalum  spineum  n.  (Plate  IV,  fig.  1). 

A  single  male  from  a  Man  c  War  Bird,  Fregala  aqviU 
(Panama).  Piaget  has  taken  a  small  Colpocephalum  froni 
Fregala  minor  {wnguluticeps,  Les  Pediculines,  p.  569, 
pi.  xlvii,  fig.  8),  to  which  this  new  form  must  show  some 
rcsciiibluiict;  in  size  and  cliaracleristic  quadrangular 
shape  of  forehead;  but  the  shape  of  the  abdomea,  not 
at  all  elliptical  as  described  for  angulaticepa,  but  elon- 
gate-oblong with  nearly  parallel  sides,  and  the  distinct 
and  characteristic  abdominal  markings  and  lateral  hairs 
of  the  prothorax,  serve  to  make  any  reference  of  my 
specimen  to  angtUadceps  impossible. 

Description  of  male.  Body,  length  1.53  mm.,  width 
.44  mm.;  elongate,  narrow,  with  subparallel  sides;  pale 
golden  brown  with  large  dark  brown  head  blotches  and 
lateral  brown  blotches  on  abdomen. 

Head,  length  .34  mm.,  width  .47  mm.;  forehead 
nearly  quadrangular,  with  a  few  short  hairs  along  the 
front  and  four  short  ones  and  two  longish  ones  on  sides; 
palpi  and  antennae  slightly  projecting  beyond  the  mar- 
gin of  the  head;  temples  broad   with  flatly  convex  lat- 
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eral  margins  bearing  numerous  hairs  of  various 
lengths,  two  at  least  being  long;  occipital  margin 
broadly  concave;  pale  golden  brown  with  broad  blackish 
brown  occipital  border,  greatly  expanded  triangularly 
at  bases  of  the  occipatal  bands;  ocular  blotches  large, 
and  a  distinct  blotch  on  each  side  of  the  front  rami  of 
the  mandibles  extending  diagonally  to  the  front 
margin. 

Prothorax  short,  with  a  spine  and  longish  hair  in 
each  lateral  angle  and  four  longish  hairs  and  two  spines 
along  each  lateral  half  of  the  posterior  margin.  Meta- 
thorax  longer  and  wider  than  prothorax,  almost  as 
wide  as  abdomen;  several  spines  in  a  double  row  along 
the  lateral  margins,  some  strong  spines  in  the  lateral 
angles,  and  a  series  of  ten  or  twelve  strong  hairs  along 
the  nearly  straight  posterior  margin,  whole  thorax  of 
pale  brown  ground  color  of  body.  Legs  concolorous 
with  the  thorax,  with  dark  brown  markings  near  distal 
extremity  of  femur  and  on  tibiae.  No  distinct  sternal 
markings. 

Abdomen  slender,  elongate,  with  nearly  parallel 
sides,  with  one  long  hair  in  posterior  angles  of  seg- 
ments 3—8  and  numerous  short  hairs  along  lateral  mar- 
gins; dorsal  surface  covered  with  short  spiny  hairs,  a 
series  along  the  posterior  margin  of  each  segment  be- 
ing composed  of  longer  but  still  spine-like  hairs;  color 
pale  golden  brown,  the  sutures  whitish,  and  distinct 
subelliptical  dark  brown  lateral  blotches  on  segments 
3-8,  giving  the  abdomen  a  strikingJy  marked  character; 
segment  9  but  little  narrower  than  segment  8  and 
broadly  truncate  behind;  posterior  margin  with  several 
long  hairs  and  more  shorter  ones;  dorsal  surface  with  a 
transverse  series  of  longish  hairs. 
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Colpocephalum  macalatum  Piagct.     (Plate  IV,    fig.  2). 

Les  Fed icali ties,  1880,  p.  518,  pi.  iliii,  lig.  1. 
A  male  and  a  female  from  a  Caracara,  Polyborus  cher- 
iway  (Baja  California),  which  I  refer  with  much  doubt 
to  thia  species  of  Piaget,  taken  from  a  Polyborus  brasil- 
iensia  (Zool.  Garden  of  Rotterdam).  Piaget  says  that 
vtacuialUTti  much  resembles  C.  Jiavfsmns,  the  common 
Colpocephalum  of  raptorial  birds  (see  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  525  pi,  Ixxi,  fig.  4).  My  specimens 
do  not  resemble  fiavegcens  at  all  closely,  lacking  the  cross 
bands  of  the  abdomen,  being  rather  differently  shaped, 
etc.  But  Piaget's  description  and  figure  of  maculatum 
show  it  also  to  differ  from  Haveacens  in  these  and  other 
particulars.  My  specimens  measure:  Male,  body, 
length  1.62  mm.,  width  .66  mm.;  head,  length  .34  mm., 
width  .53  mm.  Female,  body,  length  2.  mm.,  width 
.72  mm.;   head,  length  .34  mm.,  width  .53  mm. 

Colpocephalum  subeequale  Nitzach.     (See  Kellogg,  New 
Mailophagii,  U,  1S96,  p.  525,  pi.  Ixxii,  fig,  1). 
Specimens  from  an   American    Raven,   Corvua   corax 
itinuatus   (Baja  California).     Taken  previously  by   me 
from  Corvus  americanuH  (Palo  Alto,  California). 


Colpocephalum  diffusum  n.  sp.  (Plate  IV,  figs.  3  and  4). 
A  well  marked  species  found  upon  a  surprisingly 
large  number  of  widely  related  bird  species  from  Pan- 
ama. Mr.  McGregor  brought  specimens  from  the  fol- 
lowing birds:  Ambiycercus  kolosericeuH,  Arrenionops ulriat- 
iceps,  SaltutoT  albicoUia,  Pkcenicotkrampis  fuaeicav-da, 
Elainea  subpagana,  Dendroiea  bryanii,  Piaya  cayana 
thermophila  (2  specimens).  Chiroxiphia  laneeolaia,  and 
Ardea  vii-escena  !  From  the  condition  of  affairs  I  should 
suspect  straggling,  hut  Mr.  McGregor  informs  me  that 


•ms  me  that 
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the  birds  were  shot  and  the  parasites  collected  on  diff- 
erent days.  We  seem  to  have  here  a  condition  similar 
to  the  condition  shown  by  Docophorua  communis.  In 
the  list  of  hosts  of  this  Colpocephalum,  however,  there 
are  bird  species  of  several  unrelated  families  such  as 
the  Fringillidse,  Cuculidse,  Ardeidse. 

The  specimens  of  the  parasite  vary  somewhat  in 
strength  of  color  and  hence  distinctness  of  bands  and 
blotches.  Some  of  the  weaker  colored  specimens,  how- 
ever, are  evidently  pupae  or  freshly  moulted  adults.  I 
have  described  the  markings  as  shown  in  some  well 
colored  specimens  from  Am.blycercu8  holoaericeiLs. 

Description  of  the  male.  Body,  length  1.28  mm., 
width  .53  mm. ;  ground  color  very  pale,  with  distinct, 
blackish  brown  markings  on  head,  thorax,  and  abdo- 
men; transverse  bands  of  abdomen  uneven  in  size,  the 
first  and  last  bands  being  much  larger  than  the  middle 
ones. 

Head,  length  .34  mm.,  width  .47  mm.;  a  few  short 
hairs  on  frontal  margins;  palpi  barely  projecting;  ocu- 
lar fringe  distinct;  temples  broad,  with  a  few  long  hairs; 
color  whitish  with  prominent  blackish  ocular  blotches 
projecting  forward  and  connecting  by  a  weakly  colored, 
uneven  broad  line  with  the  small  but  distinct  blackish 
elypeal  blotches;  temples  clear  without  dark  margin; 
<>ccipital  margin  narrowly  bordered  with  blackish  in 
the  median  part. 

Prothorax;  the  part  of  the  prothorax  not  concealed 
by  the  head  is  almost  of  the  shape  of  a  semicircle,  a 
little  flattened  at  the  pole;  the  lateral  angles  lie  very 
close  to  the  occipital  margin  of  the  head  ^  are  obtuse, 
and  bear  three  spines;  there  are  three  longish  hairs  on 
each  lateral  half  of  the  rounded  posterior  margin;  the 
segment   is  almost  whitish  with  indications  of   darker 
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Colpocepbalum  maculatum  Piaget.     (Plate  IV,    Hg.  2). 

Les  Pediculiiies,  1380,  p.  516,  p).  iliii,  dg.  I. 
A  male  and  a  female  from  a  Caracara,  Polybome  cker- 
iv:ay  (Baja  California),  which  I  refer  with  much  doubt 
to  this  species  of  Piaget,  taken  from  a  Polyborutt  brasil- 
iensis  (Zool.  Garden  of  Rotterdam).  Piaget  says  that 
viaculatum  much  resemhies  C.  fiavesce-ns,  the  corumon 
Colpocephalum  of  raptorial  birds  (see  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  525  pi.  Ixxi,  fig.  4).  My  specimens 
do  not  resemble _^ar«NC«Ti8  at  all  closely,  lacking  the  cross 
b»nds  of  the  abdomen,  being  rather  differently  shaped, 
etc.  But  Piaget'a  description  and  figure  of  maculatuTn 
show  it  also  to  differ  from  Aaveacenit  in  these  and  other 
particulars.  My  specimens  measure:  Male,  body, 
length  1.62  mm.,  width  .66  mm.;  head,  length  .34  mm., 
width  .63  mm.  Female,  body,  length  2.  mm.,  width 
.72  ram.;  head,  length  .34  ram.,  width  .53  mm. 

Colpocephalum  subxquale  Nitzsch.     (See  Kellogg,  New 
Mallophaga,  II,  1896,  p.  .525,  pi.  Ixxii,  fig.  1). 
Specimens  from  an   American    Raven,   Corvua   corax 
linuatus    (Baja   California).     Taken  previously  by    me 
from  Corvus  (imericamut  (Palo  Alto,  California). 

Colpocephalum  diffusum  a.  sp.  (Plate  IV,  figs.  3  aad  4). 
A  well  marked  species  found  upon  a  aurprisingly 
large  number  of  widely  related  bird  species  from  Pan- 
ama. Mr.  McGregor  brought  specimens  from  the  fol- 
lowing birds:  Amblycercus  kotosericeus,  Arremonops  niriat- 
tcFps,  SaltatoT  albicoUis,  Pkcenicothrampis  fuscicauda, 
Elainea  aubpagana,  Dendroica  bryanti,  Piaya  cayam 
thermopfdla  (2  specimens),  Chiroxiphia  lanceoUtta,  anc 
Ardea  vivescens  !  From  the  condition  of  affairs  I  shoulc 
Buspect  straggling,  but  Mr.  McGregor  informs  me  t^ 
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Colpocephalum  maculatum  Piaget.     (Plate  IV, 

Les  Pedicnliiies,  ISSO,  p.  5r6,  pi.  iliii,  lig.  1. 
A  male  and  a  female  from  a  Caracara,  Polyborus  cher- 
iway  (Baja  California),  which  I  refer  with  much  doubt 
to  this  species  of  Piaget,  taken  from  a  Polyborus  brasil- 
iermiH  {Zool.  Garden  of  Rotterdam).  Piaget  says  that 
mnculatuvi  much  resembles  C.  fiavcsceiis,  the  common 
Colpocephalum  of  raptorial  birds  {see  Kellogg,  New  Mai- 
lophaga,  II,  1896,  p.  525  pi.  Ixxi,  fig.  4).  My  specimens 
do  not  resemble ^ttt'CNCBTis  at  all  closely,  lacking  the  cross 
bands  of  the  abdomen,  being  rather  differently  shaped, 
etc.  But  Piaget's  description  and  figure  of  maculatum 
show  it  also  to  differ  from  Hovescens  in  these  and  other 
particulars.  My  specimens  measure:  Male,  body, 
length  1.62  mm.,  width  .66  mm.;  head,  length  .34  mm., 
width  .53  mm.  Female,  body,  length  2.  mm.,  width 
.72  mm.;  head,  length  .34  mm.,  width  .53  mm. 

Colpocephalum  subxquale  Nitzsch.     (See  Kellogg,  New 
Mallophaga,  II,  1896,  p.  525,  pi.  Ixxii,  fig.  I). 
Specimens  from  an   American    Raven,   Oorvus   corax 
Hinuatua   (Baja    California).     Taken  previously  by    me 
from  Corvus  ameriraniLs  (Palo  Alto,  California). 

Colpocephalum  diffusum  n.  sp.  (Plate  IV,  figs.  3  and  4). 
A  well  marked  species  found  upon  a  surprisingly 
large  number  of  widely  related  bird  species  from  Pan- 
ama. Mr.  McGregor  brought  specimens  from  the  fol- 
lowing birds:  Amblycercus  koloseHceus,  Arreinonops siriat- 
iceps,  Saltator  albicollis.  Pheenicotkrampis  fuscicauda, 
Elainea  subpagana,  Dendroica  bryanti,  Piaya  cayana 
Ihermophila  (2  specimens),  Ckivoxipliia  lanceolata,  and 
rdea  virescena  !  From  the  condition  of  affairs  I  should 
suspect  straggling,  hut  Mr.  McGregor  informs  me  that 
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the  birds  were  shot  and  the  parasites  collected  on  diff- 
erent days.  We  seem  to  have  here  a  condition  similar 
to  the  condition  shown  by  Docophorua  commtinis.  In 
the  list  of  hosts  of  this  Colpocephalum,  however,  there 
are  bird  species  of  several  unrelated  families  such  as 
the  Frinji^lUdse,  Cuoulidse,  Ardeidse. 

The  specimens  of  the  parasite  vary  somewhat  in 
strength  of  color  and  hence  distinctness  of  bands  and 
blotches.  Some  of  the  weaker  colored  specimens,  how- 
ever, are  evidently  pupae  or  freshly  moulted  adults.  1 
have  described  the  markings  as  shown  in  some  well 
eolored  specimens  from  Amblycercua  holosericeua. 

Description  of  the  male.  Body,  length  1.28  mm., 
width  .53  mm. ;  ground  color  very  pale,  with  distinct, 
blackish  brown  markings  on  head,  thorax,  and  abdo- 
men; transverse  bands  of  abdomen  uneven  in  size,  the 
first  and  last  bands  being  much  larger  than  the  middle 
ones. 

Head,  length  .34  mm.,  width  .47  mm.;  a  few  short 
hairs  on  frontal  margins;  palpi  barely  projecting;  ocu- 
lar fringe  distinct;  temples  broad,  with  a  few  long  hairs; 
color  whitish  with  prominent  blackish  ocular  blotches 
projecting  forward  and  connecting  by  a  weakly  colored, 
uneven  broad  line  with  the  small  but  distinct  blackish 
dypeal  blotches;  temples  clear  without  dark  margin; 
occipital  margin  narrowly  bordered  with  blackish  in 
the  median  part. 

Protborax;  the  part  of  the  prothorax  not  concealed 
by  the  head  is  almost  of  the  shape  of  a  semicircle,  a 
little  flattened  at  the  pole;  the  lateral  angles  lie  very 
close  to  the  occipital  margin  of  the  head,  are  obtuse, 
and  bear  three  spines;  there  are  three  longish  hairs  on 
each  lateral  half  of  the  rounded  posterior  margin;  the 
segment  is  almost  whitish  with  indications  of   darker 
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Colpocephalum  maculatum  Piaget.     (Plate  IV,    fig.  '. 

Lea  Fetiiouliuea.  1880,  p.  516,  pi.  llilj,  tig.  1. 
A  male  and  a  female  from  a  Caracara,  Polyborua  eker- 
ivay  (Baja  California),  which  I  refer  with  much  doubl 
to  this  species  of  Piaget,  taken  from  a  PolyhoriLs  brasil- 
ir.TtHui  (Zool.  Garden  of  Rotterdam).  Piaget  says  that 
niaciilatum  much  resembles  C.  Aaveaceiis,  the  common 
Oolpocepkalum  of  raptorial  birds  (see  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  525  pi.  Ixxi,  fig.  4).  My  specimens 
do  not  resemble _^(tt'eN(;fin8  at  all  closely,  lacking  the  cross 
bands  of  the  abdomen,  being  rather  differently  shaped, 
etc.  But  Piaget's  description  and  figure  of  maculatum 
show  it  also  to  differ  from  Aavencen»  in  these  and  other 
particulars.  My  specimens  measure:  Male,  body, 
length  1,62  mm.,  widlh  .66  mm.;  head,  length  .34  mm., 
width  .63  mm.  Female,  body,  length  2.  mm.,  widlh 
.72  mm.;  head,  length  .34  mm.,  width  .53  mm. 

Colpocephalum  subsquale  Nitzsch.     (See  Kellogg,  New 
Mallophaga,  II,  1896,  p.  525,  pi.  Ixxii,  fig.  1). 
Specimens  from  an  American   Raven,  Corvua  corax 
finuatufi   (Baja   California).     Taken   previously  by    me 
from  Corvus  amerieanus  (Palo  Alto,  California). 

Colpocephalum  diffusum  n.  ep.  (Plate  IV,  figs.  3  and  4). 
A  well  marked  species  found  upon  a  surprisingly 
large  number  of  widely  related  bird  species  from  Pan- 
ama. Mr.  McGregor  brought  specimens  from  the  fol- 
lowing birds;  Amblycercua  holosertceus,  Arremonops siriai- 
icfps,  SaltaloT  albicoUis,  Pkmnicothra-mpia  fuacicauda, 
Elainea  subpagana,  Dendroica  bryanli,  Piaya  cayana 
thermopkila  (2  specimens),  Chiroxiphia  lanceolata,  and 
ArUea  vireacens  !  From  the  condition  of  affairs  I  should 
ispect  straggling,  but  Mr.   McGregor  informs  me  that 
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the  birds  were  shot  and  the  parasites  collected  on  diff- 
ereDt  days.  We  seem  to  have  here  a  condition  similar 
to  the  condition  shown  by  Docophorus  communis.  In 
the  list  of  hosts  of  this  Colpocephalumf  however,  there 
tre  bird  species  of  several  unrelated  families  such  as 
the  Frinji^Uidss,  Cuoulidse,  Ardeidse. 

The  specimens  of  the  parasite  vary  somewhat  in 
strength  of  color  and  hence  distinctness  of  bands  and 
blotches.  Some  of  the  weaker  colored  specimens,  how- 
ever, are  evidently  pupse  or  freshly  moulted  adults.  1 
have  described  the  markings  as  shown  in  some  well 
eolored  specimens  from  Amblycercua  holosericeus. 

Description  of  the  male.  Body,  length  1.28  mm., 
width  .53  mm.;  ground  color  very  pale,  with  distinct, 
blackish  brown  markings  on  head,  thorax,  and  abdo- 
men; transverse  bands  of  abdomen  uneven  in  size,  the 
first  and  last  bands  being  much  larger  than  the  middle 
ones. 

Head,  length  .34  mm.,  width  .47  mm.;  a  few  short 
hairs  on  frontal  margins;  palpi  barely  projecting;  ocu- 
lar fringe  distinct;  temples  broad,  with  a  few  long  hairs; 
color  whitish  with  prominent  blackish  ocular  blotches 
projecting  forward  and  connecting  by  a  weakly  colored, 
uneven  broad  line  with  the  small  but  distinct  blackish 
dypeal  blotches;  temples  clear  without  dark  margin; 
occipital  margin  narrowly  bordered  with  blackish  in 
the  median  part. 

Protborax;  the  part  of  the  prothorax  not  concealed 
by  the  head  is  almost  of  the  shape  of  a  semicircle,  a 
little  flattened  at  the  pole;  the  lateral  angles  lie  very 
dose  to  the  occipital  margin  of  the  head,  are  obtuse, 
and  bear  three  spines;  there  are  three  longish  hairs  on 
each  lateral  half  of  the  rounded  posterior  margin;  the 
segment  is  almost  whitish  with  indications  of   darker 
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Colpocephalum  maculatum  Piaget.     (Plate  IV,    fig.  2). 

Lbs  fediculiues,  IS80.  p.  518,  pi.  xliii,  lig.  1. 
A  male  and  a  female  from  a  Caracara,  Potyborus  cker- 
ivay  (Baja  California),  which  1  refer  with  much  doubt 
to  this  apeeies  of  Piaget,  taken  from  a  Polyhont^  braeil- 
ienitis  (Zool.  Garden  of  Rotterdam).  Piaget  says  that 
iiiacuiatwni  much  resembles  C.  ftavpacn-iis,  the  common 
Colpocephalum  of  raptorial  birds  {see  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  525  pi.  Ixxi,  fig.  4).  My  specimens 
dn  not  reBemhle  fiaveMcenK  at  all  closely,  lacking  the  cross 
bands  of  the  abdomen,  being  rather  differently  shaped, 
etc.  But  Piagot's  description  and  figure  of  macu-latitm 
show  it  also  to  differ  from  tl'iveficens  in  these  and  other 
particulars.  My  specimens  measure:  Male,  body, 
length  1.62  mm.,  width  .66  mm.;  head,  length  .34  ram., 
width  .53  mm.  Female,  body,  length  2.  mm.,  width 
.72  mm.;  head,  length  .34  mm.,  width  .53  mm. 

Colpocephalum  subxquale  Nitzsch.     (See  Kellogg,  New 
Mallophaga,  II,  1896,  p.  525,  pi.  Ixxii,  fig.  1). 
Specimens  from  an   American    Raven,   Corvua   corax 
ninuatus   (Baja    California).     Taken   previously  by    me 
from  Corvue  americanus  (Palo  Alto,  California). 

Colpocephalum  difiusum  u.  sp.  (Plate  IV,  figs.  3  and  4). 
A  well  marked  species  found  upon  a  surprisingly 
large  number  of  widely  related  bird  8pecie9  from  Pan- 
ama. Mr.  McGregor  brought  specimens  from  the  fol- 
lowing birds;  Amblycerctta  holosericeua,  Arremonopa sCriat- 
iceps,  SaltatoT  albicollis,  Pkcenicothravipis  fuadcauda, 
Elainea  subpagana,  Dendroica  bryanli,  Piaya  cayana 
thermopkila  (2  specimens),  Cbiroxiphia  lanceolata,  and 
Ardea  virescens  I  From  the  condition  of  affairs  I  should 
suspect  straggling,  but  Mr.  McGregor  informs  me  that 
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the  birds  were  shot  and  the  parasites  collected  on  diff- 
erent days.  We  seem  to  have  here  a  condition  similar 
to  the  condition  shown  by  Docophorus  communia.  In 
the  list  of  hosts  of  this  Colpocephalum,  however,  there 
are  bird  species  of  several  unrelated  families  such  as 
the  Frinf^illidse,  Cuculidse,  Ardeidse. 

The  specimens  of  the  parasite  vary  somewhat  in 
strength  of  color  and  hence  distinctness  of  bands  and 
blotches.  Some  of  the  weaker  colored  specimens,  how- 
ever, are  evidently  pupae  or  freshly  moulted  adults.  1 
have  described  the  markings  as  shown  in  some  well 
eolored  specimens  from  Amblycercua  holosericeua. 

Description  of  the  male.  Body,  length  1.28  mm., 
width  .53  mm.;  ground  color  very  pale,  with  distinct, 
blackish  brown  markings  on  head,  thorax,  and  abdo- 
men; transverse  bands  of  abdomen  uneven  in  size,  the 
first  and  last  bands  being  much  larger  than  the  middle 
ones. 

Head,  length  .34  mm.,  width  .47  mm.;  a  few  short 
hairs  on  frontal  margins;  palpi  barely  projecting;  ocu- 
lar fringe  distinct;  temples  broad,  with  a  few  long  hairs; 
color  whitish  with  prominent  blackish  ocular  blotches 
projecting  forward  and  connecting  by  a  weakly  colored, 
uneven  broad  line  with  the  small  but  distinct  blackish 
dypeal  blotches;  temples  clear  without  dark  margin; 
occipital  margin  narrowly  bordered  with  blackish  in 
the  median  part. 

Protborax;  the  part  of  the  prothorax  not  concealed 
by  the  head  is  almost  of  the  shape  of  a  semicircle,  a 
little  flattened  at  the  pole;  the  lateral  angles  lie  very 
close  to  the  occipital  margin  of  the  head,  are  obtuse, 
and  bear  three  spines;  there  are  three  longish  hairs  on 
each  lateral  half  of  the  rounded  posterior  margin;  the 
aef^ment  is  almost  whitish  with  indications  of   darker 


CALIFORNIA    ACADEUT    Of    6CIEKCB8. 


Colpocephalum  macalatum  Piaget.     (Plate  IV,    &g.  2). 

Lea  Pedicu lilies,  18S0,  p.  5)6,  pi.  iliii,  lie.  1. 
A  male  and  a  female  from  a  Caracara,  Polybonta  rher- 
iway  (Baja  California),  which  I  refer  with  much  doubl 
to  this  species  of  Piaget,  taken  from  a  Polybonta  brasil- 
if.nniH  (Zool,  Garden  of  Rotterdam).  Piaget  says  that 
liiaculalum  much  resembles  C.  fiavescens,  the  coramoQ 
Colpocephalum  of  raptorial  birds  (see  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  525  pi.  Ixxi,  fig.  4).  My  specimtiis 
dn  not  T esGmh\e  jiaveiicewi  at  all  closely,  lacking  the  cross 
bands  of  the  abdomen,  being  rather  differently  shaped, 
etc.  But  Piaget'a  description  and  figure  of  m.aculaiv.''>i 
show  it  also  to  differ  from  Aavencenn  in  these  and  other 
particulars.  My  specimens  measure;  Male,  body, 
length  1.62  mm.,  width  .66  mm.;  head,  length  .34  mm., 
width  .63  mm.  Female,  body,  length  2.  mm.,  width 
.72  mm.;  head,  length  .34  ram.,  width  .53  mm. 

Colpocephalum  subxquale  Nitzsch.     (See  Kellogg,  Mew 
Mallophaga,  II,  1896,  p.  525,  pi.  Ixxii,  fig.  1). 
Specimens  from  an   American    Raven,  Corvua   corax 
xinuatus   (Baja    California).     Taken  previously  by   me 
from  Corvus  americantts  (Palo  Alto,  Califoraia). 

Colpocephalum  difiusum  n.  sp.  (Plate  IV,  figs.  3  aad  4). 
A  well  marked  species  found  upon  a  surprisingly 
large  number  of  widely  related  bird  species  from  Pan- 
ama. Mr.  McGregor  brought  specimens  from  the  fol- 
lowing birds:  Amblycercus  holosericeua,  ArretnonopBHriat- 
iceps,  SaltatoT  albicollis,  Pkcenicotkrampis  fusdcauda, 
Elainea  subpagana,  Dendroica  bryand,  Piaya  cayana 
fJiermopkila  (2  specimens),  Ckiroxiphia  lanceolata,  and 
Ardea  vireacens  !  From  the  condition  of  affairs  I  should 
suspect  straggling,  but  Mr.   McGregor  informs  me  that 
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the  birds  were  shot  and  the  parasites  collected  on  diff- 
erent days.  We  seem  to  have  here  a  condition  similar 
to  the  condition  shown  by  Docophorus  communis.  In 
the  list  of  hosts  of  this  Colpocephalum,  however,  there 
are  bird  species  of  several  unrelated  families  such  as 
the  Fringillidse,  Cuculidse,  Ardeidse. 

The  specimens  of  the  parasite  vary  somewhat  in 
strength  of  color  and  hence  distinctness  of  bands  and 
blotches.  Some  of  the  weaker  colored  specimens,  how- 
ever, are  evidently  pupae  or  freshly  moulted  adults.  1 
have  described  the  markings  as  shown  in  some  well 
colored  specimens  from  Amblycercua  holosericeua. 

Description  of  the  male.  Body,  length  1.28  mm., 
width  .63  mm.;  ground  color  very  pale,  with  distinct, 
blackish  brown  markings  on  head,  thorax,  and  abdo- 
men; transverse  bands  of  abdomen  uneven  in  size,  the 
first  and  last  bands  being  much  larger  than  the  middle 
ones. 

Head,  length  .34  mm.,  width  .47  mm.;  a  few  short 
hairs  on  frontal  margins;  palpi  barely  projecting;  ocu- 
lar fringe  distinct;  temples  broad,  with  a  few  long  hairs; 
color  whitish  with  prominent  blackish  ocular  blotches 
projecting  forward  and  connecting  by  a  weakly  colored, 
uneven  broad  line  with  the  small  but  distinct  blackish 
clypeal  blotches;  temples  clear  without  dark  margin; 
occipital  margin  narrowly  bordered  with  blackish  in 
the  median  part. 

Prothorax;  the  part  of  the  prothorax  not  concealed 
by  the  head  is  almost  of  the  shape  of  a  semicircle,  a 
little  flattened  at  the  pole;  the  lateral  angles  lie  very 
close  to  the  occipital  margin  of  the  head  ^  are  obtuse, 
and  bear  three  spines;  there  are  three  longish  hairs  on 
each  lateral  half  of  the  rounded  posterior  margin;  the 
segment   is  almost  whitish  with  indications  of   darker 
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borders  atid  indistinct  lines  caused  by  the  sterDal  mark- 
logs  showing  through.  Metathorax  pentagonal,  poa- 
terior  margin  straight,  with  four  longish  liairs  and  a 
spine  (between  the  first  two)  on  each  lateral  half;  the 
posterior  angles  with  two  spines;  color  whitish  with 
dark  brown  anterior  angles,  and  atornal  markings  in- 
distinctly showing  through.  Legs  concolorous  with 
thorax,  with  brownish  and  blackish  markings.  Stemsl 
markings  distinct,  blackish  brown,  consisting  of  ■ 
median  wedge-shaped  blotch  on  prosternum  connected 
by  laterat  processes  with  the  iuterooxal  lines;  a  pecu- 
liar fouT-appendaged  blotch  on  tnesosternum  composed 
of  median  blotch  and  meso-peri-coxal  lines;  and  a  pale 
median  metasternal  blotch  with  darker  intercoxal  lines. 

Abdomen  short,  broadly  elliptical,  not*  turbinated; 
two  or  three  distinct  spines  in  posterior  angles  of  seg- 
ments; longish  hairs  in  the  angles  and  on  the  dorsal 
surface;  segment  1  large;  segments  2  and  3  not  so 
large  but  larger  than  segments  4-7;  segment  8  larger 
than  segment  2  or  segment  3;  broad  blackish  brown 
lateral  bands  with  the  sutures  distinct;  no  transverse 
bands  on  dorsal  surface,  but  those  of  ventral  surface 
showing  through;  these  transversal  bands  arranged  as 
follows:  a  single  broad  band  covering  all  of  segment  1 
and  anterior  half  of  segment  2,  narrow  bands  on  seg- 
ments 3—7,  and  one  continuous  band  or  blotch  covering 
all  of  segments  8  and  9;  the  genitalia  strongly  chitin- 
ized,  conspicuous,  and  extending  through  segments  2-9; 
last  segment  rounded  behind,  with  a  few  short  hairs; 
on  the  ventral  surface  of  segment  2,  a  group  of  four  very 
strong,  long  spines  near  each  posterior  angle. 

Female.  Body,  length  1.50  mm.,  width  .66  mm.; 
head,  length  .34  mm.;  width  .5  mm.;  abdomen  more 
elongate  and  the  segments  differently  shaped;  segment 
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1  very  lougy  with  straight  posterior  margin;  segment  2 
a  little  shorter,  with  distinctly  curving  posterior  mar- 
gin; segment  3  still  shorter,  with  curving  margin;  seg- 
ments 4-7  very  short;  segment  8  longer;  ventral  bands 
about  as  in  male,  with  the  last  great  band  or  blotch 
reaching  anteriorly,  with  convex  anterior  margin,  into 
segment  5. 

Meno{>on. 
Menopon  titan  var.  linearis  Kellogg. 

New  Mallophaga,  I,  1896,  p.  163,  pi.  xv,  6g.  2. 

Many  specimens  from  a  Californian  Brown  Pelican, 
tlecanus  ccdifomicus  (Baja  California).  Described  from 
me  host  species  from  Bay  of  Monterey,  California. 


Menopon  auri-fasciatum  n.  sp.     (Plate  IV,  fig.  5). 

From  a  Man  o'  War  Bird,  Fregata  aquila  (Panama), 
^ot  at  all  like  M,  intermedium  Piaget  (Les  Pediculines, 
p.  497,  pi.  xl,  fig.  4)  from  Fregata  minor. 

Description  of  female.  Body,  length  2.19  mm.,  width 
1.03  mm.;  whitish  with  golden  yellow  transverse 
abdominal  bands;  dorsal  surface  of  abdomen  with 
many  strong  hairs  in  transverse  series. 

Head,  length  .31  mm.,  width  .7  mm.;  half-moon 
shaped,  with  smooth,  even  convex  border;  two  short 
hairs  on  the  front  on  each  side  of  the  middle,  and  two 
longish  hairs  and  three  shorter  ones  on  each  side  in 
front  of  the  antennal  cavity;  four  very  long  hairs  and 
several  short  ones  in  each  temple;  occipital  margin 
concave,  with  six  rather  long  hairs;  pale  yellowish  white 
with  black  ocular  flecks  and  small  brown  blotches  just 
inside  of  the  antennary  cavities. 
Prothorax  rather  large,  with  three  short  spines  and  a 


44  CALIFORNIA.   ACADSIIT    Of   BCIBMCB8. 


loug  hair  along  the  narrowly  rounded  raargin  of  the 
lateral  angles,  and  five  long  hairs  on  each  lateral  half 
of  the   flatly    rounding    posterior   margin ;    the   lateril 
margins    narrowly   darker    than    the    rest   of    segment.     I 
which   presents   no    blotches;  the  uncolored  transverse 
chitin  bar  is  distinct,  and  the  curving  longitudinal  baia    ' 
at  its  extremities  are  darker  than  general  color  of  seg-    | 
nient.     Metathorax    as  short   as    or  shorter    than    pro-    | 
thorax,  with  very  alight    la  iral  emargination;  latent 
posterior  angle  with  several  small  spines,  and  posterior 
margin,  which  is  flatly  conve  :,  bears,  beginning  in  lat- 
eral angles,  two  long  hairs,     hen  a  spine,   then    eight 
long  hairs,  on    each  lateral  half:  a  narrow  transverse 
pale   brown  blotch    runs  i       iss   the  segment  near  tbe 
posterior  margin  and  expat    i  at  its  lateral  extremities.    ' 
Legs  of  pale  ground  color  of     horax  with  narrow  darker 
marginal  markings. 

Abdomen  ovate,  rather  turbinate,  with  longisb  hairs 
in  the  posterior  angles  of  the  segments  and  a  single 
series  of  strong  hairs  across  the  dorsal  aspect  of  e&cb 
segment,  ranged  along  the  posterior  margin  of  a  pale 
brown  transverse  band  which  extends  entirely  acroes 
each  segment:  this  band  covers  only  about  one-half 
the  dorsal  aspect  of  each  segment,  the  uncovered  half 
being  of  the  whitish  ground  color  of  the  general  body, 
ninth  segment  flatly  convex  behind,  with  fringe  of  un- 
colored hne  hairs,  and  with  a  few  long  haira  at  lat- 
eral rounded  angles. 

MeaopoB  striatum  n.  sp.     (Plate  IV,  flg.  6). 

Six  specimens  from  a  Willow  Ptarmigan,  tagopue  logo- 
pus  (Kodiak  Island,  North  Pacific  Ocean).  Nearly 
twice  as  large  as  Grube's  M.  lagopi  from  Lagopva  tUpi- 
nus,  though  in  general  appearance  the  Species  moat  be 
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similar.  Qrube  describes  the  temples  of  lagopi  with 
but  one  long  hair;  airiatura  has  four,  and  the  prothorax 
of  lagopi  is  figured  by  Grube  as  being  extraordinarily 
long. 

Description  of  female.  Body,  length  2.22  mm., 
width  .91  mm.;  well  marked,  with  entire  transversal 
abdominal  bands,  with  wide,  whitish  intersegmental 
spaces,  and  distinct,  blackish,  narrow  lateral  bands. 

Head,  length  .3  mm.,  width  .66  mm.;  broadly  para- 
bolic in  front,  with  slight  rectangular  orbital  emargi- 
nation;  half  a  dozen  short  hairs  on  each  lateral  margin 
of  forehead  and  three  long  hairs  in  region  just  in  front 
of  orbital  emargination ;  the  palpi  projecting,  as  also 
the  antennse;  temples  narrow,  five  longish  hairs,  two 
more  rising  from  occipital  margin  of  temporal  region; 
occipital  margin  concave,  straight  in  the  middle; 
ground  color  light  brown,  palest  in  median  region,  with 
very  narrow  blackish  occipital  border,  blackish  curving 
ocular  blotches,  and  transversal  dark  brown  bar  in 
mandibular  region. 

Prothorax  rather  large,  long;  lateral  angles  obtuse, 
with  three  spines;  posterior  margin,  from  angle  to 
angle,  making  a  flattened  semicircle  and  bearing  14 
long  hairs;  ground  color  pale  smoky  brown,  regions  of 
lateral  angles  distinctly  darker,  transverse  chitin  bar 
dark,  narrow,  with  a  spine  rising  from  each  extremity; 
curving  chitin  bars  at  extremities  of  the  transverse  bar 
distinct,  narrow.  Metathorax  with  a  broad  whitish 
sutural  space  separating  the  small  colored  mesothoraeic 
region  from  metathorax;  metathorax  with  nearly 
straight  posterior  margin,  and  a  series  of  hairs  along 
straight  posterior  margin  of  broad  chestnut-brown; 
transverse  bar  with  narrow  blackish  lateral  borders. 
Legs  pale  to  smoky  brown,  with  narrow,  blackish  dorsal 
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marginings  and  conspicuoua  spiny  hairs.  Sternal 
markings  consisting  of  pale  brown  linear  Irausversal 
blotch  on  prosteruum,  distinct,  narrow  blackish  diago- 
nal intercoxa!  lines  between  pro-  and  mesolegs,  with 
pale  brown  median  triangular  blotch  emarginated  oo 
anterior  margin,  very  pale,  indistinct  intercoxal  lines 
between  meso-  and  metalegs,  with  a  pale  brown  triao- 
gular  median  blotch  between  them,  and  another 
smaller  pale  brown  median  blotch  apparently  between 
the  nielacoxiE,  really  on  first  abdominal  segment. 

Abdomen  elongate-elliptical;  two  to  three  or  four 
longish  hairs  in  lateral  angles  of  segments;  on  seg- 
ments 1-8  a  regular  series  of  alternating  whitish 
(sutiiral)  and  chestnut-brown  transversal  (segmental) 
bands,  each  colored  band  bearing  a  single  series  o( 
longish  hairs  on  small  pustules  along  its  posterior  mar- 
gin; a  longer  hair  on  larger  pustule  at  each  end  of  each  , 
of  these  series;  narrow,  segmentally  interrupted  black-  ' 
ish  lateral  bands,  separated  from  the  brown  transverse 
bands  by  a  narrow  whitish  space;  segment  9  wholly 
chestnut-brown  except  pale  to  uncolored  posterior  bor- 
der; posterior  margiii  with  tliick-set  fringe  of  uncol- 
ored longer  and  shorter  hairs.  Ventral  surface  of 
abdomen  of  segments  2—8  with  a  median  pale  brown 
transversal  band,  bearing  numerous  fine  hairs  rising 
from  small  pustules;  segment  9  mostly  colored. 

Menopon  prsecursor  n.  sp.     {Phiti'  IV,  fig.  8). 

Many  specimens  from  a  Gila  Woodpecker,  Melanerpes 
uTopygiulis  (Baja  California).  Denny  is  the  only  author 
who  has  hitherto  described  a  Munopon  from  the  wood- 
peckers {M.  pici,  from  Picua  viriiiin,  Monograph,  Auo- 
plur.  Brit.  p.   219,   pi.  xx,  fig.   5).     From  his  brief  de- 
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scriptioQ  and    strange  illustration  I  cannot  determine 
whether  my  specimens  resemble  his  or  not. 

Description  of  the  female.  Body,  length  1.56  mm., 
width  .75  mm.;  golden  brown,  with  chestnut-brown 
transverse  abdominal  bands. 

Head,  length  .28  mm.,  width  .58  mm.;  being  thus 
twice  as  wide  as  long;  very  few  short  hairs  along  front; 
from  a  partly  clear  spot  on  the  dorsal  surface  on  each 
side  of  the  forehead  three  hairs  arise  of  which  one  is 
very  long;  the  palpi  project  by  the  length  of  the  termi- 
nal segment;  no  distinct  ocular  fringe;  the  temples 
narrow  and  bearing  three  very  long  hairs  and  two  or 
three  shorter  ones;  occipital  margin  weakly  concave, 
with  six  longish  hairs,  two  being  median;  ground  color 
of  head  pale  subtranslucent  brown,  with  nearly  uncol- 
ored  temples;  black  ocular  flecks,  irregular  brownish 
ocular  blotches,  and  a  very  narrow  blackish  occipital 
border.  On  the  ventral  surface  are  two  backward-pro- 
jecting, segmented,  pointed,  chitinous  processes  arising 
apparently  at  about  the  origin  of  the  labial  palpi. 

Prothorax  large,  the  obtuse  lateral  angles  projecting 
even  with  the  insertion  of  the  last  of   the  three  long 
occipital  hairs;  the  lateral  margins  and  posterior  mar- 
gin (separated  by  a  very  obtuse  but  obvious  angulation) 
with  a  few  longish,  slightly  pustulated  hairs  (two  on 
each  lateral  margin  and  six  on  the  posterior  margin);  a 
spine  in  each  lateral  angle;  the  regions  of  the  lateral 
angles  smoky,  with  narrow  blackish  border  on  lateral 
margin;  the  straight,  transverse  chitin  bar  uncolored, 
the  curving,  longitudinal  chitin  bars  blackish;  middle 
region  of   segment  concolorous  with  middle  region  of 
head.       Metathorax   short,  but   little  wider   than    pro- 
thorax;  posterior  margin  straight,  with  a  series  of  long- 
ish hairs;  region  of  posterior  angles  and  an  indistinct 
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transverse  blotch  entirely  across  segmeat  darker.  Legs 
concolorous  with  the  pale  ground  color  of  the  body, 
with  very  narrow  darker  dorsal  margining.  SteniiJ 
markings  consisting  of  a  narrow  transversal  medtaa 
blotch  on  prosternum ,  and  intercoxal  lines  curving  back- 
ward at  inner  ends  on  mesosternum. 

Abdomen  rather  short  and  broad,  ovate;  posterior 
angles  projecting  but  slightly  and  bearing  two  to  three 
long  hairs;  on  the  lateral  margins  of  each  segment  i 
spine;  a  transverse  series  of  hairs  across  each  seginunt 
near  its  posterior  margin;  ground  color  very  pale  yel- 
lowish brown,  with  a  chestnut-brown  transverse  biiiid 
entirely  across  each  segment  except  the  ninth;  p08t«< 
rior  margin  of  segment  9  flatly  angulated  and  with  k 
close  fringe  of  hairs. 

Male.  Body,  length  J. 34  mm.,  width  .6  mm.;  head, 
length  .25  mm.,  width  .53  mm.;  the  few  specimens  of 
males  in  the  lot  taken  from  the  single  bird  examined  ' 
arti  paler  in  color  than  ihe  females;  the  transverse 
band  of  the  eighth  abdominal  segment  is  hardly  notice- 
able; segment  9  flatly  rounded  behind,  with  a  few  prom- 
inent hairs, 

Physostomam. 

With  regard  to  the  characters  used  in  distiguisbiag 
species  in  this  genus  I  am  in  much  doubt.  I  believo 
that  the  genus  is  not  at  all  well  undertsood  and  that 
the  specific  determinations  including  my  own  (see  New 
Mallophaga  11,  1896,  p.  513,  et.  seq.)  need  a  thorough 
revision.  This  revision  cannot,  however,  be  under- 
taken until  much  more  material  is  in  hand.  I  describe 
the  two  following  species  with  this  doubt  in  mind,  sim- 
ply giving  here  as  best  1  can   additonal   data,  for  (be 
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reviser.  In  the  case  of  the  two  species  here  described, 
the  unrelated  hosts  accredited  to  each  suggest  that  we 
have  to  do  in  this  genus  with  a  few  species  of  wide 
range  of  host,  or  with  many  species  of  very  similar  ap- 
pearance. 

Physostomum  pallens  n.  sp.     (Plate  IV,  fig.  7). 

Specimens  from  a  Prothonotary  Warbler,  Protono- 
iaria  ciirea  and  from  a  Flycatcher,  Elainea  subpagana 
(Panama). 

Description  of  female.  Body,  length  3.6  mm.,  width 
.87  mm.;  pale  buflfy  brown,  with  blackish  brown  head 
markings  and  thoracic  markings  and  lateral  abdominal 
bands. 

Head,  length  .67  mm.,  width  .66  mm.;  front  slightly 
expanded,  flatly  rounded;  with  laterally  projecting  pal- 
ettes; several  short  prickle-like  hairs  in  the  slight  ocular 
emargination;  temples  projecting  backward,  acute,  with 
three  long  hairs,  one  on  margin  just  behind  the  eye, 
and  two  close  together  on  dorsal  surface  near  the  mar- 
gin farther  back;  color  whitish  to  clear  with  usual 
brown  longitudinally  arranged  lateral  blotches. 

Prothorax  hexagonal,  front  and  posterior  margins 
concave;  a  long  hair  and  two  spines  in  each  lateral 
angle,  and  a  long  hair  and  two  or  three  spines  on  each 
lateral  margin  near  the  posterior  angles;  lateral  mar- 
gins unevenly  bordered  with  blackish  brown,  inter- 
rupted by  a  nearly  uncolored  spot  in  each  lateral  angle. 
Metathorax  longer  than  prothorax,  with  straight  pos- 
terior margin,  and  a  single  hair  and  spine  in  each  pos- 
terior angle;  a  slight,  rounded  swelling  behind  anterior 
angles  bearing  spines;  blackish  brown,  narrow,  even, 
submarginal,  longitudinal  bands.     Legs  uncolored. 
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Abdomen  parallel-sided,  with  a  single  hail 
or  prickle  in  posterior  aiigles  of  segments;  «^ 
distinct,  even,  blackish  brown  subinarginalj 
nal  bands;  vulva  flatly  rounded,  with  friqj 
hairs;  posterior  margin  of  last  segment  flatlj 
with  fine,  uncolored  hairs.  1 


Pbysostomum  invadeDs  n.  sp. 

Specimens  from  a  woodpecker,  Metaverp^.s  1| 
from  Ckii-oxiphia  lanceolala  (Panama).  Tbtt] 
this  species  on  Melanerpes  is  the  first  recon 
renco  of  Pkyeostomum.  on  a  non-passerine  biff 

Description  of  female.  Body,  length  3  lA 
.81  mm;  pale  translucent  brownish  with  daiT| 
blackish  head  and  thoracic  markings  and  1 
domiual  bands;  in  outline  and  structural  4 
very  like  pallena.  I 

Head,  length  .66  mm.,  width  .6  mm.;  alj| 
tical  with  that  of  pallens;  ground  color  bro 
hairs  of  ocular  emargination  rather  longer  a 
Prothorax  with  lateral  angles  hardly  appe 
marked  by  the  presence  of  a  long  hair  and  spi 
with  a  little  brownish  coloring.  Abdomen  wi 
hairs  and  more  in  posterior  angles  of  segm 
with  two  hairs  on  posterior  margin  of  eacl 
just  a  little  distance  inward  from  posterior  anj 
ernl  bands  of  abdomen  ratlior  broad  and  ma; 
each  of  these  broad  brown  longitudinal  I 
true  lateral  bands,  chitinized,  may  be  seen. 


y 
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lilST  OP  HOSTS,  WITH  PARASITES. 


Larns  glanceaoens 

Dooophoms  lari 
Lttnis  sp. 

Dooophoms  lari. 

Nirmns  pnnctatns. 

C!olpooephalnm  abbotti. 
Diomedea  nigripes. 

Lipeums  confidens. 
dentns. 

Earymetopnt  iaarns. 
Feleoanns  calif  omioas. 

Lipenrnt  forfioulatas. 

Menopon  titan  rar.  linearis. 
Fregata  aqnila. 

Lipeums     graoilioornis,     Tar. 
major. 

Colpooephalnm  tpinenm. 

Menopon  anri-fasciatum. 
Merganser  serrator. 

Dooophoms  ioterodes. 
Ants  oarolinensis. 

Trinoton  Inridum. 
Ardes  viresoens. 

Colpooephalnm  diffasnm. 
Tringa  maonlaria. 

Dooophoms  oordioeps. 

Nirmns  fnrrns  yar.  ravns. 
Tringa  sp. 

Nirmns  iissns  yar.  major. 
Lagopns  lagopns. 

Lipenrns  protervns. 

Goniodes  mammillatns. 

Menopon  striatnm. 
Polyboms  ohe^iway. 

Nirmns  splendidns. 

Colpooephalnm  macnlatnm. 
Falco  sparrerins  peninsnlaris. 

Nirmns  fnsous. 
Grotophaga  snlcirostris. 

Lipenrns  macgregori. 
Coccyzns  amerioanns  occidentalis. 

Dooophoms  latifrons  yar.  oooi- 
dentalis. 
Piaya  cayana  thermophila. 

Nirmns  atopns. 

Colpooephalnm  diffnsnm. 


Melanerpes  wagleri. 

Physostomnm  invadens. 
Melanerpes  nropygialis. 

Menopon  prasotirsor.   . 
Melanerpes  formicivo^s  angus- 
tifrons. 

Dooophoms  californiensis. 
Myiarohns  oinerascens  nnttingi. 

Dooophoms  mfns. 
Elainea  snbpagana. 

Physostomnm  pallens. 

Colpooephalnm  di£fusnm. 
Corrns  ooraz  sinnatus. 

Colpocephalam  anbaaqnale. 
Amblyoerons  holosericens. 

Nirmns  yirgatns. 

Colpooephalnm  di£fnsnm. 
Arremonops  striatioeps. 

Colpooephalnm  diffnsnm. 
Saltator  albiooUis. 

Colpooephalnm  diffnsum. 
Chiroziphia  lanceolata. 

Physostomnm  invadens. 

Colpooephalnm  diffnsum. 
Cardinalis  oardinalis  igneus. 

Dooophoms  oommunis. 
Phoenioothranpis  fuscicanda. 

Dooophoms  panamensis. 

Colpooephalnm  diffnsnm. 
Progne  snbis  hespems. 

Dooophoms  domeetions. 
Phainopepla  nitons. 

Nirmns  peninsnlaris. 
Protonotaria  citrea. 

Physostomnm  pallens. 
Dendroica  bryanti. 

Nirmns  interpositns. 

Colpooephalnm  diffnsnm. 
Cinclns  mezicanns. 

Dooophoms  laticeps  yar.  amer- 
ioanns. 
Parns  atri-capillns  occidentalis. 

Dooophoms  rntteri. 
Anriparns  flayiceps. 

Nirmns  audax. 
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EXPLANATION  OF  PLATES. 


PLATE  I.— Fig.  1,  /)"""! 
eordkein  Giebel,  S  .  1 
G.,  TSr.  amcricanua  K' 
KallogB,  £  ■  Pig-  8,  i 
of  head.  Fig.  S,  Z>.  [a 
veutral  aspect.     Fig.  9,  u. 

PLATE  II.— Pig,  1,  Mr 
!f.  fiiiun  N.,  vor.  tn^ar  K 
Pig.  4,  N.  alopiii  KbU  i 

.y.  »pltndidttt  Kellogg,  ,  n 
1*>B8<  9  ■  Pig-  ^1  ^'  'uino:., 
logg,   ?■ 


PLATE  IIL-FiR,  1,  Lipf«r«e  t^on^dfns  Kellogg,  ?. 
Kellogg,  bead  o(  i  .  Fig,  3,  L.  gracilicOTna  P.,  var.  i 
Fig.  4,  L.  proUretis  Kellogg,  5  ,  Fig.  5,  L.  taacgrei/ori 
S  .     Fig.  6,  L.  margrc'jori  KpUogg.  ? . 

PLATE  IV,  Tig.  I,  Colpoeepkatum  apiHittta  Killoge,  i 
vlatum  P.,  S  .  Fig.  3,  C.  diffusum  Kelloga,  i  .  Pig.  A 
lugg,    reatral  sifptvl  af  alNJoioou  of  $  .     Fig,   5,    J/enof 


■■"m™M  Kellogg,  i .  Fig.  2,  », 
Hellogg,  S.  Fig.  4,  C  (o(i«^ 
i),  ia((/'ron*  N.,  var.  ocfidniaUi 

.  Fig.  7.  D.  laticepi  G..  onlliuf 
'IriildUi  Kellogg,  abdomen  of  .', 
BbdoneD  ot  $,  ventral  asperl. 

»ar.  raPiH  Kellogg,  2 .  Fig.  i. 
g.  3,  A".  fpUndlrlut  Kellogg,  9. 
\^.  tiir^afua  Kellogg,  $  .  Fig.  6, 
S  .  Fig.  7,  jV.  inUrpontvt  Kel- 
Pig-  9,   JV.  ptninmiarU  Kel- 


Fig.  S.  £.  dnmi 
ajor  Kellogg,  o  ■ 
Kellogg,  head  d 


.    Fig,  2,  C.  mof- 
C.  d(fu«Kn  Kd- 


Kellogg,  £ .  Fig.  6,  M.  ilrialiim  1 
leua  Kellogg,  $  .  Fig.  S,  Mcnopon 
ccphalnm  iibboHi  Kellogg,   $  . 


; ,     Pig.  7,  Phy»<atomum  pal- 
r  Kellogg,  2  .     Fig.  9,  Colpo- 
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MALLOPHAGA  FROM  BIRDS  OF  CALIFORNIA. 

(With  Plates  V  to  IX.) 
BY   VERNON    L.    KBLLOGG    AND    BERTHA   L.    CHAPMAN. 
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Oncophoms. 

Enrymetopns. 
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Colpocephalnm. 
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Menopon. 

Physostomnm. 
List  of  Hosts,  with  Parasites. 

Introduction. 

The  Mallophaga  described  and  referred  to  in  this 
paper  were  collected  by  Messrs.  Snodgrass,  Osgood, 
Brown,  and  McLain,  students  of  Stanford  University, 
California,  Mr.  Ed.  M.  Ehrhorn,  Horticultural  Com- 
missioner for  Santa  Clara  County,  California,  and  by 
the  senior  author,  Mr.  Kellogg.  All  of  the  specimens 
from  birds  of  the  Bay  of  Monterey,  California,  were 
taken  by  Mr.  Kellogg  from  just-killed  birds  or  freshly 
made  skins  collected  by  Mr.  Leverett  M.  Loomis,  Cura- 
tor of  the  Department  of  Ornithology,  California  Acad- 
emy of  Sciences.  The  authors  desire  to  acknowledge 
their  obligations  to  these  various  collectors. 

The  sequence  of  genera  in  this  paper  is  that  adopted 
in  the  European  monographs  and  in  the  papers  of  the 
senior  author  (Kellogg,  New  Mallophaga  I,  1896;*  New 
Mallophaga    II,    1896  f     Mallophaga    from    Birds    of 

•  Proo.  Gftl.  Aoad.  Set..  9d.  Ser.  YoL  VI. 

[68] 


54  ILIPORKIA    ACADBHY   OP   SOIBNCBS. 

Panama,       ija  Ualiforaia,  and  Alaska,  in    New  MaDo- 
phaga   III,   1899),      The  sequence  of  species  in  each 
genus  ia  determined  by  the  hosts,  the  sequence  of  hosts 
being  that  of  the  A.  0.  U.  Check-List  of  North  Amet-    . 
ican  Birds,  2d.  edition,  1895.  | 

Docophonis.  ' 

Docophorus  procax  n.  sp.  e  V,  fig.  1). 

Many  specimens  from  U  ?igeon  Guillemots,  Cej>- 
pkus  columba  (Bay  of  Mor  ,  California).     A  mem- 

ber of  the  group  triangi  'iaget  (Lea  Pediculinea, 

p.  113),  and  most  rese...  pilosus  Piagot  (ibid,  p. 

116,  pi.  s,  fig.  4)    fn  igo,  Phcenicoptervs  anti- 

quorttm,  but  differing  .rs  of  clypeus,  of  raeta- 

thorax,  shape  of  abd  .ches,  etc. 

Description    of  iody,  length  1.45  mm., 

width  .76  mm.;  he    .       «,  vely  large,  with  frontal 

part  of  clypeus  uiicolored  and  expanded;  thorax  and 
first  segment  of  abdomen  golden  brown  with  darker 
markings;  abdomen  oval,  pale,  whitish  medially,  with 
dark  brown  transverse  bands  and  blackish  lateral 
bands. 

Head,  length  .52  mm.,  width  ,54  mm.;  conical,  tem- 
ples wide,  sides  rapidly  approaching  each  other  ante- 
riorly; frontal  imcolored  clypeal  space  expanded;  front 
straight  or  feebly  concave;  no  hairs  on  the  rounding 
uncolored  clypeal  region  but  one  short  marginal  prickle 
at  tiie  point  wliere  the  clypeus  begius  to  swell  beyond 
the  sides  of  the  head;  a  second  short  prickle  before 
the  suture;  two  dorsal  hairs  just  before  the  clear  un- 
colored clypeal  region;  two  short  prickles  in  front  of 
the  trabecule;  trabeculfe  large,  reaching  nearly  to  the 
end  of  the  second  segment  of  the  antennee,  well    col- 
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(Bay  of  Monterey,  California).  In  general  shape  and 
in  certain  special  characters  this  new  form  somewhat 
resembles  D.  brevi-antennatua  Piaget  (Les  Pediculines, 
p.  108,  pi.  ix,  fig.  9)  from  Sula  australis  (Museum  of 
Leyden);  the  differences,  however,  in  shape  of  meta- 
thorax,  abdominal  blotches,  etc.,  are  marked. 

Description  of  the  female.  Body,  length  2.25  mm., 
width  1.18  mm.;  large  triangular  head  with  narrow, 
emarginate  front;  abdomen  nearly  circular,  with 
strongly  marked,  lateral,  transverse  blotches,  mostly 
acute  inwardly. 

Head,  length  .72  mm.,  width  .72  mm.,  front  of  the 
head  before  the  trabeculse  elongate  and  markedly  nar- 
rowing anteriorly;  dark  lateral  margins  extending 
slightly  beyond  the  narrow,  concave,  un colored  clypeal 
region,  terminating  in  a  sharp,  slightly  incurving 
angle;  a  short  prickle  on  the  anterior  margin  of  this 
projecting  angle,  a  short  hair  on  the  lateral  margin  of 
the  front,  near  the  suture;  two  dorsal  hairs  extending 
beyond  the  lateral  margin  of  the  head;  trabeculse  large, 
reaching  to  the  end  of  the  second  segment  of  the 
antennae;  segment  1  of  the  antenna  long,  segment  5 
but  little  longer  than  segments  3  or  4;  eyes  prominent, 
with  a  short  spine  and  a  hair;  temples  slightly  protrud- 
ing, parabolic,  with  two  long  hairs  and  three  short 
spines;  occipital  margin  slightly  convex  upon  the  pro- 
thorax;  signature  distinct,  anteriorly  concave;  deeper 
chestnut-brown  along  the  anterior  margin  than  through 
the  wide  median  portion,  posteriorly  narrowing  into  a 
dark,  narrow,  acuminate  point  reaching  to  the  man- 
dibles; the  anterior  portion  of  this  posterior  point  is 
darker  than  the  rest  of  the  signature;  antennal  bands 
broad,  even,  of  a  dark,  rich,  golden  brown,  paling 
slightly  in  the  anterior  portion,  beyond  the  suture;  pos- 
terior  extremities   bending   inwardly,   separated   by   a 


CALIFORNIA    ACADBUT   OF   SCISHOBS. 


from  one  to  three  long  hairs;  segment  1  whoUj* 
golden  brown,  the  transverse  blotches  meeting  near  the 
posterior  margin  in  an  aeute  point;  the  transverse  lat- 
eral blotches  of  segments  2  to  7  are  separated  by 
a  transparent  whitish  median  space;  the  lateral  mar- 
gins of  the  segments  are  dark  brown  to  black;  along 
the  posterior  margins  of  the  transverse  lateral  bands 
are  partially  uneolored  sp"f=  bearing  long  hairs;  stig- 
matal  spots  distinct;  se^ 
darker  in  the  middle,  owinj 
ing   through;    segment  9 


genitalia  distinct,  dark  br( 
as  segment  6, 

Female.     Body,   lengt 
head,  length  .56  mm.,  wiu 
broad  in  comparison  with 


it  8   wholly    pale   brown, 

■)  the  dark  genitalia  show- 

■y    small    and    uneolored; 

reaching  as  far  forward 


12  mm.,   width    .78  i 
53  mm.;  abdomen  not  so 
e  length  as  in  the  male, 


not  turbinated,  and  the  vat    ian  whitish  space  larger. 

Docophorus  lari  Denny.    (See  Kellogg,  New  Malloph&ga, 
1,  1896,  p.  98,  pi.  iv,  iig.  4).  1 

Specimens    from    Lurus   delewarnnnis,    L.    occidenttilis   '■ 

(three    birds),   and  i.   kcermuiini  (two  birds)   (Bay   of 

Monterey,   California).      Previously  taken   by   Kellogg 

from  these  and  other  species  of  Lams. 

Docophorus  melanocephalus  Bunneister.  (See  Kellogg, 
New  Mallophaga,  1,  1896,  p.  99,  pi.  iv,  fig.  6). 
Two  specimens  from  the  Royal  Tern,  Sterna  viaxima 
(Bay  of  Monterey,  California),  and  two  specimens  from 
the  Pomariue  Jaeger,  Stercorariufi  pomarinue  (Bay  of 
Monterey,  California).  Previously  taken  by  Kellogg 
from  Sterna  vunr.ima  (same  locality). 

Docophorus  validus  n.  sp.     (Plate  V,  fig.  2). 

A  single  female  specimen  of  this  striking  Docophonu 
from  a  Black-vented  Shearwater,   PuffinuB  opiathomelat 
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One  male  from  a  Least  Sandpiper,  Tringa  minutilla 
(Palo  Alto,  California).  Denny's  specimens  were  taken 
from  the  same  host;  Giebel's  single  specimen  from  the 
same  host,  and  Piaget's  from  Tringa  subarquaia.  Osborn's 
specimens  are  from  the  ''black-billed  sandpiper''  (Bur- 
nett collection).  Our  specimen  has  no  emargination  of 
the  clypeal  front,  a  character  especially  noted  by  Denny 
and  Piaget.  But  Giebel's  specimen  is  like  ours:  ''der 
Vorderrand  ist  nicht  tief  ausgeschnitten,  sondern  nur 
sanft  concav."  The  species  can  be  recognized  by  the 
large  elongate  head,  the  dark  coloration,  and  narrow 
genitalia.  Our  specimen,  figured,  measures:  body, 
length,  1.31  mm.,  width  .5  mm.;  head,  length  .5  mm., 
width  .44  mm. 

Docophorus  foliginosus  Kellogg. 

New  Bfallophaga,  I,  1S96,  p.  80,  pi.  iii,  fig.  2. 

Specimens  from  the  Black-bellied  Plover,  Squatarola 
squatarola,  and  from  the  Semipalmated  Plover,  jEgia- 
litis  semipcdmaia  (Pacific  Grove,  California).  Described 
from  Squatarola  squatarola  (Kansas  and  California). 

Docophorus  pictus  Giebel.     (Plate  Y,  fig.  4). 

Inseota  Epizoa,  1874,  p.  74. 
Docophorus  pictua  Q.,  Piaget,  Les  Pedionlines,  1880,  p.  23. 

Numerous  specimens  from  a  Golden  Eagle,  Aquila 
chrysaJetoa  (Palo  Alto,  California).  The  specimens  are 
of  the  characteristic  group  infesting  eagles,  of  which 
platyatomv^  N.  (Giebel,  Insecta  Epizoa,  p.  69,  pi.  ix,  fig. 
1;  Piaget,  Les  Pediculines,  p.  17,  pi.  i,  fig.  1)  may  be 
taken  as  type.  So  many  species  have  been  described  in 
this  group,  on  what  seems  to  us  slight  differences,  that 
one  may  well  despair  of  making  a  satisfactory  reference 
of  his  specimens  to  any  one  of  the  forms  to  the  exclusion 
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of  all  others.  From  this  earae  boat  haXf  a  dozen  spec- 
ies of  Docophorus  (atl  of  the  platyatomus  type)  have 
been  described. 

The  truncate,  not  emarginated,  clypeal  front,  and  the 
alight  dilation  of  the  uncolored  part  of  the  clypeus 
load  us  to  refer  our  specimens  to  a  species  proposed  by 
Giebel  for  specimens  collected  from  the  same  host  as 
that  of  our  apecimena.  Osborn  (Insects  Affecting 
Domestic  Animals,  1896,  p.  218,)  describes  a  species 
halieti  from  the  Bald  Eagle,  Halimetue  leucocepkalus 
(Florida),  This  species  has  a  marked  lateral,  anterior, 
clypeal  dilation,  and  the  front  is  emarginate. 

The  members  of  the  group  may  be  recognized  by  the 
uncolored  front  of  the  clypeus  more  or  less  dilated. 
We  figure  a  female.  Measurements:  Male,  body, 
length  2.22  mm.,  width  1.2  mm.;  head,  length  .85 
mm.,  width  .91  mm.  Female,  body,  length  2.81  mm., 
width  1.4  mm.;  head,  length  .94  mm.,   width  1,  mm. 

Docophorus  cursor  Nitzsch.  (See  Kellogg,  New  Mallo- 
phaga,  II,  1896,  p.  484,  pi.  Ixvi,  fig.  1), 
Specimens  from  two  individuals  of  the  American 
Long-eared  Owl,  Asio  vAlaomaTiua,  (Ontario,  Califor- 
nia). Taken  previously  by  Kellogg  from  Bubo  virgin- 
ianus  (Lawrence,  Kansas).  Recorded  by  Osborn  from 
Aaio  wilaonianus  (Ames,  Iowa,  and  Lincoln,  Nebraska). 

Docophorus  speotyti  Osborn. 

inseota  Affecting  Domestic  AnimHtg,  1S96,  Bull.  No.  5,  Div.  o 
Eut.,  U.  B.  Dept.  Ag..  p.  222.  tfg.  U4. 

Specimens  from  a  Spotted  Owl,  Syrnium  nebuloaum 
(La  Honda,  California).  Agrees  well  with  Osbom's 
description  (except  that  the  abdomen  ia  narrow,  with 
aubparallel  sidea  in  the  female,  while  it  ia  more  ellipti- 
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cal,  widest  at  segmeot  4,  in  the  male,  just  the  reverse  of 
the  condition  according  to  Osborn). 

Docophoms  ceblebrachys  Nitzsch.     (See  Kellogg,    New 
Mallophaga,  II,  1896,  p.  485,  pi.  Ixvi,  fig  3). 
Many    specimens  from   a  Snowy  Owl,    Nydea  nyctea 

(Pullman,  Washington).     Taken  previously  by  Kellogg 

from  same  host  (Kansas). 

Docophorus  singularis  n.  sp.     (Plate  V,  fig.  5). 

Specimens  from  a  NnttalTs  Woodpecker,  Ih-yobalea 
nuilallii  (lone,  California).  Not  like  any  other  wood- 
pecker-infesting Docopkori.  but  belongs  rather  to  the 
group /cmor«(t. 

Description  of  the  female.  Body,  length  1.43  mm., 
width  .71  mm.:  dark  chestnut-brown  with  distinct 
bands  on  the  head  and  thorax,  angular,  lateral,  trans- 
verse blotches  on  the  abdomen;  unique  in  the  possession 
of  bipartite  trabeculas. 

Head,  length  .65  mm,,  width  .53  mm.;  large,  broadly 
concave,  uneolored  clypeal  region  broad  with  straight 
to  slightly  concave  front;  one  uiarginal  hair  in  front  of 
distinct  suture,  two  dorsal  hairs  near  the  lateral  margin, 
one  rather  short  and  stiff,  extending  forward  beyond 
the  clypeal  margin,  the  second  very  long;  two  dorsal 
hairs  in  front  of  the  trabecuhe;  the  trabecule  divided, 
i<n^ulated,  extending 
rtioE  of  the  trabec- 
Iportionof  the 
nenls  of  the 
hout,  a  deep 
I  tip;  anien- 
mat  equal,  pale 
les  taut- brown. 


I 
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Docophorus  fusco-ventralis  Osborn. 

InEscU  Affeoting  Domes t io  AnimaU,  1896,  BnU.  6,  N.  S.,  Dii 
of  Eul.,  D.  S.  Depl.  of  Ag.,  p.  221, 

One  speciruea  from  an  Ash-throated  Flycatcher, 
Myiarckus  cineruscens  (Palo  Alto,  California).  Osborn's 
specimens  were  from  the  Wood  Pewee,  Contopiia  virew 
(Cornell  University  Collection;   Burnett  Collection). 

Agrees  well  with  Osborn's  description,  except  that  the 
fuscous  coloration  of  veuu  aspect  is  in  broad  traus- 
verse  bands  separated  by  i  net,  paler  sutural  bands, 
instead  of  being  "beneath       iformly  dark  brown," 

Docophorus  communis.  Lellogg,  New  Mallophaga, 

II,  1896,  p.  486,  pi.  ]  .  7). 

Under  this  name  we  together  a  large  number 

of   very   similar    forms;  dissimilar,    forma    con- 

nected by  gradatorv  ■.     These  forms  are  taken 

from  passerine    t  elong   to   Piaget'a   group 

femorati  (Les  Pediculines,  p.  fi3),  characterized  by  the 
liirge  truncate  or  feebiy  convex  or  weakly  emarginated 
clypeus,  with  long  hair  in  each  anterior  angle,  by  the 
especially  large  third  pair  of  legs,  and  by  the  conspic- 
uous pustulated  hairs  of  the  thorax  and  abdomen. 
The  marked  variation  (notably  in  size  of  hindmost 
legs)  among  individuals  from  a  single  bird  specimen 
(let  alone  bird  species)  and  the  series  of  gradatory  forms 
connecting  all  the  variations  manifest  in  the  group 
make  it  impossible  for  us  to  attempt  to  distinguish  dif- 
ferent spuoies  in  this  mass  of  material.  Piaget  has, 
indeed,  attempted  to  define  half  a  dozen  varieties  of 
co7nm,unis,  but  in  no  very  confident  manner.  The 
group  femorati  can  furnish  time-killing  work  for  any 
student  bold  enough  to  undertake  its  discipline. 

Docopkori  of  this  group,  referable  to  the  species  com- 
vix(.nis,  in  its  widest  sense,  have  been  determined  by  ua 
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from  the  following  passerine  hosts,  all  from  California: 
Ash-throated  Flycatcher,  Myiarchus  cinerascens;  West- 
ern Flycatcher,    Empidonax   dijfficilis,   two   specimens; 
Mexican   Horned    Lark,    Otocoris   alpestria  chrysoloema; 
Blue-fronted    Jay,    Cyanocitta    stelleri   frontalis,    three 
specimens;    California     Jay,     Aphelocoma     calif ornica; 
Western     Meadow     Lark^     Stumella    Tuagna    neglecta; 
Brewer's   Blackbird,   Scolecophagua  cyanocephalua ;  Pine 
Siskin,  Spinua  pinua;  Western  Lurk  Sparrow,  Ghondestea 
grammacua  atrigatua,  two  specimens;  Intermediate  Spar- 
row, Zonotrichia  leucophrya  intermedia ;  Gambers  Spar- 
row, Zonotrichia   leucophrya  gambelii,  three   specimens; 
Golden-crowned    Sparrow,    Zonotrichia    coronata,     two 
specimens;-  Spizella  sp.;  Western   Chipping   Sparrow, 
Spizella  aociaZia    arizonce;  Bell's   Sparrow,    Amphiapiza 
belli;  Samuel's  Song  Sparrow,  Meloapiza  faaciata  aam- 
ucli8f  two  specimens;  California  Towhee,  Pipilo  fuacua 
cmaaHa,  two  specimens;  Black-headed  Grosbeak,  Zame- 
bdia  melanocephala ;  Western  Blue    Grosbeak,  Ouiraca 
comdea  eurhyncha,  three  specimens;  Louisiana  Tanager, 
Piranga  ludoviciana,  two  specimens;  Cedar   Waxwing, 
Ampelia  cedrorum;   Northern   Shrike,    Laniua  borealia; 
California   Shrike,    Laniua    ludovicianua  gambeli,    two 
specimens;  Cassin's  Vireo,  Vireo  aolitariua  caaainii ;  Yel- 
low Warbler,  Dendroica  onaiiva ;  Vigor's  Wren,    Thryo- 
thoraa   bevdckii  apilurua;   Plain  Titmouse,    Parua  inor- 
natua,   three  specimens;   Audubon's    Hermit    Thrush, 
Turdua  axmaZaachkce  auduboni ;    Western  Bluebird,  Sialia 
mexicana    occidentalia.     Previously    taken   by    Kellogg 
from  sixteen  species  of  passerine  birds. 

Docophoms  mirinotatus  n.  sp.     (Plate  V,  fig.  6). 

A  female   and  several  immature  specimens  from  a 
Thurber's  Junco,    Junco  hyemalia  thurberi  (Goat  Mt., 
5 
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alt.  11,500  ft.,  Kings  River  Cafion,  California). 
Nirmoid  form  does  not  much  resemble  any  other  Soco- 
phorus  known  to  us.     The  strangely  emarginated,  trans- 
verse abdominal  blotches  are  unique. 

Description  of  the  female.     Body,  length  1.65  mm.,     i 
width  ,53  mm.,  slender,  Nirmoid  in   form,  with  head 
wider  than    thorax   and   almost  as  wide   as  abdomen; 
abdomen  yellowish  white,  with  narrow  blackish  lateral 
bands,  and  transverse  bands  with  their  anterior  mar-    j 
gins  widely  and  irregularly  emarginated. 

Head,  length  .46mm.,  width  .43  mm.;  clypeus  broad,  i 
with  straight  or  very  slightly  concave  front;  one  short 
hair  iu  the  lateral  margin  ne"''  the  front,  a  second  longer 
hair  in  front  of  the  suture-  e  with  a  long  hair;  tem- 
ples flatly  rounding,  with  1  very  long  hairs  and  two 
or  three  prickles;  markings  ii  distinct;  antennal  bands 
interrupted  at  the  suture;  o  ipital  bands  widely  sepa- 
Tated  posteriorly  but  converging  rapidly  anteriorly, 
forming  a  triangle  with  the  mandibles  at  apex;  trabec- 
ulaj  slender,  short. 

Prothorax  narrow,  quadrangular,  with  a  long  hair  in 
the  posterior  angle;  pale  medially,  with  distinct  dark 
lateral  bands.  Metathorax  with  a  series  of  long  hairs 
along  the  poslerior  margin  which  is  distinctly  angu- 
lated  on  the  abdomen;  lateral,  dark  brown  borders. 

Abdomen  slender,  elongate-elliptical;  from  one  to 
tliree  long  hairs  in  the  posterior  angles  of  the  segments 
and  a  dorsal,  transverse  series  of  long  pustulated  hairs 
on  each  segment  rising  near  the  middle  of  the  seg- 
ments; segments  with  median  blotches  which  are 
widely  and  irregularly  emarginate  anteriorly,  the 
blotches  also  interrupted  by  the  pustulations  which 
fade  into  the  medial  emargination;  the  transverse 
blotches  distinctly  darker  on  the  posterior  margin  just 
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beneath  the  uncolored  medial  space  and  extending 
laterally  not  quite  to  the  lateral  bands;  distinct  nar- 
row blackish  bands  on  the  lateral  margins;  last  seg- 
ment narrowly,  angularly  emarginate,  with  a  short  hair 
on  the  posterior  margin  each  side  of  the  emargination, 
and  with  pale  brown  transverse  blotches,  but  no  dark 
bauds  on  lateral  margins. 

Docophoms  mirus  n.  sp.     (Plate  V,  fig.  7). 

A  few  specimens  from  two  Vigor's  Wrens,  Thryoihorus 
bewickii  spilurua  (Palo  Alto,  California).  Characterized 
by  the  very  large  head  and  small  abdomen,  the  head 
being  two-fifths  as  long  as  the  whole  body  and  almost, 
if  not  quite,  as  wide. 

Description  of  the  female.  Body,  length  1.5  mm., 
width  .65  mm.;  head  very  large  in  proportion  to  the 
body,  five-sixths  as  wide  as  the  abdomen  and  two-thirds 
as  long. 

Head,  length  .56  mm.,  width  .53  mm.,  broadly  con- 
ical; uncolored  clypeal  front  slightly  concave  in  the 
middle,  a  rather  long  stifiF  dorsal  hair  rising  near  the 
lateral  margin  and  extending  forward  beyond  the  mar- 
gin of  the  head,  a  short  hair  on  the  marg'in  in  front  of 
a  distinct  suture,  two  rather  long  hairs  before  the  tra- 
beculfiB  which  reach  as  far  as  the  end  of  the  second  seg- 
ment of  the  antennae;  segment  2  of  the  antennae  long, 
segment  5  longer  than  either  segment  3  or  4;  eye  dis- 
tinct, a  long  hair  on  the  dorsal  surface  and  a  shorter 
hair  arising  near  the  posterior  angle;  three  long  hairs 
and  a  short  prickle  on  the  rounding  angle  of  the  tem- 
ples; occipital  margin  slightly  convex;  signature  dis- 
tinct, pale  fulvous,  anterior  margin  slightly  concave; 
lateral  margins  straight,  though  the  dark,  narrow  lines 
of  the  inner  bands  make  it  appear  that  there  is  a  strong 
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coustriction  near  the  anterior  margin;  posterior  angles 
rouuditig;  posterior  margin  extending  back  beyond  the 
mandibles  in  a  dark,  narrow  point;  autennal  bauds 
marginal,  narrow,  dark  chestnut-brown,  interrupted  by 
the  distinct  suture,  bending  in  to  meet  the  anterior 
ends  of  the  occipital  bands  in  au  indefinite,  pale  ful- 
vous band;  temples  bordered  anteriorly  with  a  narrow 
border  of  dark  chestnut;  oc<  '  ital  bands  narrow  but 
distinct  posteriorly,  widely  ai  erging  and  apparently 
connecting  with  the  antenn;         nda. 

Prothorax  narrow,  about  p  '  as  wide  as  the  head: 
lateral  margin  convex,  one  ;  pustulated  hair  in  the 
posterior  angles;  a  narrow  lI  border  of  dark  chest- 

nut-brown.    Metathorax  v  lea  couvex  and  strongly 

diverging;  a  series  of  loni  ulated  hairs  on  the  pos- 

terior margin  which  is  obi  mgled  on  the  abdomen; 

lateral    margin     borde  v  dark   chestnut-brown. 

Legs  fuscous,  with  dark  fuscous  borders  and  semiannu- 
lations;  third  pair  of  legs  conspicuously  large;  a  few 
scattered  hairs  and  spines. 

Abdomen  broadly  ovoid,  short  in  comparison  with 
the  largo  head;  first  three  segments  longer  than  the 
others,  their  posterior  margins  more  nearly  straight; 
segments  4  to  8  narrowed,  especially  in  the  middle;  last 
segment  narrowly  emarginate;  many  long  pustulated 
hairs  on  the  abdomen  arranged  in  series  on  the  poste- 
rior margin  of  each  segment,  especially  thick  along  the 
middle;  three  or  four  short  prickles  on  the  lateral  mar- 
gin of  the  emargination  of  the  last  segment;  first  four 
segments  dark  chestnut-brown,  segmenta  5  to  9  paler 
fuscous. 

Male,  Body,  length  1.4G  mm.,  width  .53  mm.;  head, 
length  ,53  mm.,  width  .5  mm.;  last  abdominal  segment 
rounded,  with  a  fringe  of  about  ten  rather  long  weak 
haira. 
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Nirmus. 
Nirmus  fusco-marginatus  Denny.     (Plate  V,  fig.  9). 

Monograph.  Anoplur.  Brit.,  1842,  p.  136,  pi.  x,  fig.  1. 

Nirmus  fusco-marginatua  D.,  Giebel,  Insecta  Epizoa,  1874,  p.  178; 
Piaget,  Les  Fedioulines,  1880,  p.  202,  pi.  xvi,  fig.  6. 

Many  specimens  of  a  Nirmus  which  may  be  referred 
to  as  a  variety  of  this  species  of  Denny,  from  an  Amer- 
ican Eared  Grebe,  Colymbua  nigricollis  calif ornicua;  also 
two  specimens  (rather  smaller)  from  two  Pigeon  Guil- 
lemots, Cepphua  columbUy  and  a  single  specimen  from 
the  American  Herring  Gull,  Lama  argentatua  amithaon- 
ianiia  (all  the  birds  from  the  Bay  of  Monterey,  Cali- 
fornia). Denny's  types  were  taken  from  Podicepa 
auritiLS  (Ireland),  and  Piaget's  specimens  from  Podicepa 
crisiatua.  It  seems  to  me  that  the  NivTnua  podicipia  of 
Denny  (Monograph.  Anoplur.  Brit.  p.  142,  pi.  x,  fig.  9) 
and  the  Lipeurua  runcinatua  Nitzsch  (Giebel,  Insecta 
Epizoa,  p.  238)  are  both  referable  to  fuaco-marginatua. 
The  antennal  characters  seem  to  be  the  same.  As  Pia- 
get notes,  the  differing  in  the  antennae  of  male  and 
female  makes  it  difficult  to  refer  the  species  to  Nirmua, 
It  is  a  form  showing  a  transition  to  Lipeurua.  Our 
specimens  are  one-fourth  larger  than  the  types  of  the 
species  and  differ  in  some  minor  particulars. 

Var.  americanua  Kellogg  and  Chapman.  (Plate  V, 
fig.  9).  Female,  body,  length  2.62  mm.,  width  .81 
mm.;  head,  length  .66  mm.,  width  .44  mm.  Differs 
from  the  species  type  in  having  a  spine  in  the  posterior 
angles  of  the  prothorax,  and  a  hair  on  each  lateral  half 
of  the  posterior  margin;  the  metathorax  has  six  hairs 
and  a  spine  on  each  lateral  half  of  the  posterior  mar- 
gin. The  species  is  easily  recognizable  by  its  long 
slender  body,  short,  narrow,  pointed  head,  and  the 
black,  lateral,  triangular,  abdominal  blotches  with  brown 
inward-projecting  processes. 
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but  distinct  pentagonal  signature;  antennai  bands 
broad  and  dark,  continuing  beyond  the  suture;  behind 
the  obtuse  posterior  angle  of  the  signature  a  narrow 
longitudinal  uncolored  space  extending  to  the  mandi- 
bles; temples  bordered  by  a  very  narrow  line  of  dark 
brown  slightly  broader  just  below  the  eye;  a  distinct 
though  pale  occipital  signature. 

Prothorax  quadrangular,  very  short,  broadly  rounded, 
angles  with  one  rather  long  hair;  pale  medially  with 
dark  brown  lateral  margins  that  bend  in  along  the  pos- 
terior margin.  Metathorax  pentagonal  with  widely 
diverging  sides;  posterior  angles  acute;  six  hairs  in  the 
angle  and  along  the  posterior  margin;  the  posterior 
margin  with  a  distinct  elongate  angle  on  the  abdomen; 
dark  lateral  markings  broadest  on  the  posterior  angles. 
Legs  pale  golden  brown  with  slightly  darker  marginal 
markings. 

Abdomen  slightly  elongate-oval,  turbinate;  posterior 
margins  of  segments  1-3  angulated,  and  anterior  mar- 
gins of  segments  6-9  more  obtusely  angled;  lateral 
angles  of  segments  with  one  to  three  hairs;  a  few  hairs 
on  dorsal  surface  arranged  along  the  posterior  margins 
of  the  segments;  posterior  margin  of  segment  9 
broadly  rounded,  with  ten  rather  long  hairs,  several 
shorter  hairs  on  dorsal  surface  of  segment;  color  of 
abdomen  fuscous;  segment  1  without  distinct  lateral 
blotches,  but  segments  2-7  with  dark  brown  to  black  lat- 
eral blotches,  darkest  in  anterior  angles  and  extending 
along  the  anterior  margin  of  each  segment  almost  to 
the  median  line;  segment  8  but  little  darker  in  anterior 
angle,  and  segment  9  of  an  even  pale  fuscous;  genitalia 
distinctly  showing  through,  extending  to  segment  6. 

Female,  body,  length  1.75  mm.,  width  .6  mm.;  head, 
length    .55   mm.,   width    .47    mm.;    lateral   abdominal 


70  CALIFORNIA    ACADEMY    OF    SCIENCES. 

Nirmus  pacificus  n.  sp.     {Plate  V,  fig.  8). 

Two  malee  from  a  Tufted  Puffin,  Lundu  cirriata: 
one  male  from  a  Black-bodied  Shearwater,  Pufinw 
griaeiis ;  and  eiiecimens,  males  and  females,  from  two 
Pigeon  Guillemots,  Ceppkus  coliirnba — all  the  birds  from 
the  Bay  of  Monterey,  California.  The  specimen  from 
Puffinus  is  almost  certainly  a  straggler,  as  no  other 
specimen  was  taken  from  the  fifty-five  individuals  of 
Fup.nv.a  examined.  The  new  species  belongs  to  Pia- 
get'a  group  zonati  (Les  Pediculines,  p.  187),  and  is 
most  like  cilrinuH  (ibid,  p,  190,  pi,  xvi,  fig.  8),  The 
metathorax,  however,  is  angulated,  not  fiatly  rounded, 
as  with  citrinua,  on  the  abdomen,  and  there  are  other 
differences. 

Description  of  the  male.  Jody,  length  1.46  mm., 
width  .5  mm. ;  short,  broad,  Docophoroid  in  form; 
light  golden  brown  with  conspicuous  broad,  dark  anten- 
iial  bands  and  dark  brown  to  black  lateral  abdominal 
bands  interrupted  Bcgmcittally. 

Head,  length  .5  mm.,  width  .4  mm.;  broadly  conical; 
clypeal  front  very  slightly  concave;  three  marginal 
hairs  on  the  front,  one  on  the  clear  portion,  and  two 
before  the  suture;  a  short  marginal  prickle  in  front  of 
the  trabecuUe,  one  dorsal  hair  just  back  of  the  first 
marginal,  a  second  dorsal  hair  near  the  second  margi- 
nal, two  dorsal  hairs  between  the  suture  and  the  trabec- 
uUe  which  are  distinct  and  slightly  colored;  the  anten- 
nx  are  short,  segments  2  and  5  being  longer  than  the 
others;  color,  the  light  golden  brown  of  the  head 
marked  with  sligiitly  darker  brown;  eyes  inconspicuous, 
with  two  short  prickles;  temples  with  sides  nearly 
straight,  rounding  on  posterior  angles,  with  one  very 
long  hair,  one  shorfer,  weaker  hair,  and  two  short 
prickles;  occipital  margin  concave;  clypeus  with  a  pale 
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but  distinct  peDtagonal  signature;  antennal  bands 
broad  and  dark,  continuing  beyond  the  suture;  behind 
the  obtuse  posterior  angle  of  the  signature  a  narrow 
longitudinal  uncolored  space  extending  to  the  mandi- 
bles; temples  bordered  by  a  very  narrow  line  of  dark 
brown  slightly  broader  just  below  the  eye;  a  distinct 
though  pale  occipital  signature. 

Prothorax  quadrangular,  very  short,  broadly  rounded, 
angles  with  one  rather  long  hair;  pale  medially  with 
dark  brown  lateral  margins  that  bend  in  along  the  pos- 
terior margin.  Metathorax  pentagonal  with  widely 
diverging  sides;  posterior  angles  acute;  six  hairs  in  the 
angle  and  along  the  posterior  margin;  the  posterior 
margin  with  a  distinct  elongate  angle  on  the  abdomen; 
dark  lateral  markings  broadest  on  the  posterior  angles. 
Legs  pale  golden  brown  with  slightly  darker  marginal 
markings. 

Abdomen  slightly  elongate-oval,  turbinate;  posterior 
margins  of  segments  1-3  angulated,  and  anterior  mar- 
gins of   segments   6-9   more   obtusely   angled;   lateral 
angles  of  segments  with  one  to  three  hairs;  a  few  hairs 
on  dorsal  surface  arranged  along  the  posterior  margins 
of   the    segments;    posterior    margin    of    segment    9 
broadly  rounded,  with  ten    rather  long  hairs,   several 
shorter   hairs  on  dorsal  surface   of   segment;  color   of 
abdomen   fuscous;  segment   1    without  distinct   lateral 
blotches,  but  segments  2-7  with  dark  brown  to  black  lat- 
eral blotches,  darkest  in  anterior  angles  and  extending 
along  the  anterior  margin  of  each  segment  almost  to 
the  median  line;  segment  8  but  little  darker  in  anterior 
angle,  and  segment  9  of  an  even  pale  fuscous;  genitalia 
distinctly  showing  through,  extending  to  segment  6. 

Female,  body,  length  1.75  mm.,  width  .6  mm.;  head, 
length    .55   mm.,   width    .47    mm.;    lateral   abdominal 
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bands  distinct,  blackish,  the  posterior  part  of  each  seg- 
mcMital  portion  tapering  acumiuately;  segment  8  with- 
out lateral  bands;  aegment  9  widely,  angularly  eraargi- 
nate  behind,  with  a  single  very  fine  short  hair  on  each 

obtnsu  posterior  point. 

Nirmus  maritimus  n.  sp.     {Plate  VI,  fig.  1.) 

Many  specimens  from  numerous  individuals  of  the 
Ancient  Murrelet,  Si/nlkliboraniphus  anliijutie,  Cossin's 
Auklet,  Ptyckorampkui  alfulicu  ,  Rhinoceros  Aiiklct,  Ctro- 
rhinca  monoceruta.  Also  a  single  specimen  (straggler) 
from  a  Pacific  Fulmar,  Fulmarua  glucialis  glupvicKa. 
All  of  these  birds  from  the  '.  r  of  Monterey,  California. 
Resembling  N.  citrinvs  Nitzsuh  (Giebel,  lusecta  Epizoa, 
p.  177;  Piaget,  Les  Pediculines,  p.  190,  pi.  xvi,  fig.  8) 
from  Alca  tarda,  but  more  slender,  with  elongate  head, 
angulated  posterior  margin  of  metathorax,  different 
disposition  of  hairs  of  the  head,  etc. 

Description  of  the  female.  Body,  length  1.96  mm., 
width  .46  mm.;  slender,  elongate;  pale  fuscous  with 
darker  lateral  borders  on  the  head  and  thorax  and 
broad  lateral  bands  on  the  abdomen. 

Head,  length  .5  mm.,  width  .37  mm.;  narrowly  elon- 
gate, conical,  with  elypeal  front  convex;  three  marginal 
hairs,  the  first  one  near  the  front  and  the  third  in  front 
of  the  suture,  the  second  is  midway  between  these;  a 
short  prickle  in  front  of  the  trabeculae  which  reach  to 
the  end  of  the  first  segment  of  the  antennee;  antennGe 
short,  not  reaching  more  than  two-thirds  of  the  dis- 
tance to  the  occipital  margin;  segment  2  longer  than 
segment  1,  and  segment  5  longer  than  segments  3 
or  4;  a  few  short  hairs  on  the  segment;  eye  with  a 
hair  and  a  short  prickle;  temples  with  sides  nearly  par- 
allel; one  long  hair,  one  short  hair,  and  three  short 
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prickles  on  the  margin;  occipital  margin  slightly  con- 
cave; signature  distinct,  shield-shaped,  anterior  margin 
convex,  posterior  margin  produced  in  a  narrow  point; 
antennal  bands  broad,  interrupted  by  a  distinct  uncol- 
ored  suture;  the  anterior  extremities  of  the  antennal 
bands  bend  broadly  in  at  the  suture,  being  separated 
medially  by  a  narrow  uncolored  line  that  reaches 
nearly  if  not  quite  to  the  mandibles;  ocular  blotch  fad- 
ing inwardly;  temporal  borders  narrow  but  well  de- 
fined, broader  just  below  the  eye,  gradually  narrowing 
till  it  disappears  before  the  occipital  angle;  a  distinct 
conical  occipital  signature  showing  through  from  the 
under  side  of  the  head. 

Prothorax  with  sides  slightly  diverging;  posterior 
angles  rounding,  with  one  short  hair;  marginal  borders 
dark  golden  brown,  darker  on  the  inner  margin  of  the 
border;  interrupted  on  the  posterior  margin  by  a  broad 
pale  median  line.  Metathorax  with  broadly  rounding 
sides,  diverging  posteriorly;  three  hairs  in  the  posterior 
angles;  one  long  and  one  short  hair  on  the  posterior 
margin  each  side  of  the  long,  acute,  median  angle; 
lateral  margins  bordered  with  dark  golden  brown, 
darker  on  the  inner  margin.  Legs  pale  fuscous  with 
narrow  dark  marginal  bands.  Sternal  markings  con- 
sisting of  pale  fuscous  intercoxal  markings  and  a  dis- 
tinct median  sternal  blotch. 

Abdomen  narrow,  elliptical;  sides  of  the  middle  seg- 
ments parallel;  posterior  angles  with  from  one  to  two 
hairs;  four  dorsal  hairs  on  the  posterior  margins  of  the 
segments,  two  near  the  middle  and  one  each  side  near 
the  lateral  margin;  transverse  bands  fuscous;  lateral 
bands  deep  golden  brown,  broader  anteriorly  and 
extending  beyond  the  suture  into  the  segment  in  front; 
segments  2-6  with  a  pale  posterior  border;    segments 


76  CALIFORNIA    ACADEMY    OF    SCIENCES. 

form  belongs  lo  the  group  zonali,  of  Piaget  (Lea  Pedi- 
culines  p.  187)  and  shows  but  slight  differences  from 
several  of  the  species  of  this  group  already  described, 
one  or  two  from  the  same  host,  indeed;  but  oa  the  other  | 
hand  Nitzsch'a  and  Piaget's  species  differ  among  them- 
selves but  little,  and  the  American  specimens  differ 
quite  as  much  from  any  described  species.  In  fact  thej 
are  interesting  as  showing  a  combination  of  several  I 
characters  which  are  prese  ;d  aa  diagnostic  of  ciiyw 
latUH  (the  interrupted  first  )domii]al  baud),  zonariiu 
(the  hairs  and  spiues  of  th  i  temples,  and  the  bead 
longer  than  wide),  aud  scala'  s  (the  size).  In  addition  | 
they  present  characters  (n  Jtathoracic  hairs,  et  d.) 
which  are  not  shown  by  anv  one  of  the  described  spe- 
cies. I  describe  the  Amt  n  form  therefore  as  a  new 
species.  The  group  needs  •  jvision;  probably  four  or 
five  of  the  present  species  ould  be  reduced  to  varie- 
ties of  the  oldest  named  foru.,  i.  e.  chigulatus. 

Description  of  the  female.  Body.  length  1.71  nun.. 
width  ,5  mm.;  readily  distinguishable  by  its  general 
dark  color,  and  rounding,  uncolored  clypeus  with  the  dis- 
tinct colored  signature,  on  each  side  of  which  lie  the 
narrow  triangular  projections  of  the  anterior  ends  of 
the  antenual  bands;  the  posterior  ends  of  the  antenaal 
bands  bend  so  strongly  in  at  the  suture  that  they  mark 
the  fore  part  of  the  head  off  from  the  hind  part  into  a 
small  cone. 

Head,  length  ,4  mm. ,  width  .34  mm.;  elongate,  tri- 
angular, with  clypeus  broadly  rounding,  the  uncolored 
region  slightly  expanded  beyond  the  suture;  two  short 
hairs  on  the  rounding  margin  of  the  uncolored  clypeus, 
one  rather  long  hair  in  front  of  the  trabeculae;  trabecu- 
he  prominent,  angular,  reaching  beyond  the  first  joint 
of  the  antennse;  antenme  short,  reaching  barely  two- 
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thirds  of  the  distance  to  the  occipital  margin,  pale  ful- 
vous with  darker,  broad  annulations;  segment  5  half 
as  long  again  as  segments  3  or  4;  eyes  distinct,  with  a 
hair  and  an  ocular  fleck;  temples  broadly  rounding, 
with  three  long  pustulated  hairs,  one  short  hair,  and 
one  prickle  on  the  margin;  occipital  margin  straight; 
clypeal  signature  constricted  anteriorly,  with  the  pos- 
terior, lateral  angles  projecting  slightly  backward;  the 
posterior  angle  extending  back  indistinctly  to  the  man- 
dibles; antennal  bands  conspicuous,  blackish  brown, 
extending  into  long,  paler,  triangular  projections  on 
theclypeus;  the  blackish  posterior  ends  extending  in, 
meeting  on  the  median  line;  ocular  blotches  contigu- 
ous with  the  dark  temporal  borders;  occipital  bands 
very  definite,  looking  like  two  dark  bars,  bending  out- 
wards towards  the  ocular  blotch  but  fading  into  the 
dark  chestnut-brown  of  the  temples;  occipital  blotch 
distinct;  a  pale  transverse  space  behind  the  bent  anten- 
nal  bands,  running  like  a  curving  bar  across  the  head 
from  margin  to  margin;  occipital  signature  dark  fus- 
cous, spear-head-shaped. 

Prothorax  short,  sides  rounding;  lateral  quadrangu- 
lar blotches  separated  by  a  narrow  uncolored  median 
line;  lateral  margin  distinctly  bordered  with  dark 
brown.  Metathorax  with  strongly  rounding  sides:  a 
short  prickle  in  the  anterior  angle,  a  short  prickle  and 
a  long  pustulated  hair  near  the  middle  of  the  lateral 
margin,  two  long  pustulated  hairs  and  two  shorter 
hairs  in  the  posterior  angles,  two  short  hairs  on  the  pos- 
terior margin;  the  posterior  margin  rounding  slightly 
upon  the  abdomen;  strong,  dark  lateral  bands.  Legs 
light  fulvous  with  dark  marginal  bands.  Sternal 
markings  consisting  of  intercoxal  lines  extending  back- 
ward to  the  tip  of  the  coxa  of  the  second  pair  of  legs; 
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a  median  sternal  blotch  rounding  posteriorly  with  a 
sharp  constriction  about  midway  to  the  arrow-headeJ 
anterior  portion. 

Abdomen  elongate,  witli  one  or  two  slender  hairs  iu 
the  posterior  angles  of  the  segments,  two  strong,  pustu- 
lated hairs  in  the  posterior  margins  of  the  segments; 
abdomen  dark  fulvous  brown  with  broad,  ill-defiued, 
darker  lateral  bands,  and  a  transverse  linear  bacd 
along  the  posterior  margin  of  lach  segment  of  a  darker 
brown,  adjacent  to  which  are  the  small  uncolored  stig- 
matal  spots;  the  uncolored  su  .ural  lines  distinct;  seg- 
ment 1  has  the  transverse  nd  divided  by  a  narrow 
uncolored  median  line;  S'  nts  8  and  9  more  evenly 
colored;  last  segment  ang'  r  emargiuated,  with  tw* 

anal  blotches;  two  short  hair;  ou  the  posterior  margio 
each  side  of  the  emargination 

Nirmus  actophilus  n.  sp.     (Plate  VI,  fig.  4). 

Many  specimens  from  nine  out  of  fifteen  individuals 
shot  of  the  Sandorling,  Culidris  arcnaria  {Bay  of  Mon- 
terey, California).  A  member  of  Piaget's  group  obscure- 
nuiurati  (Les  Pediculines,  p.  169)  and  resembling  some- 
what inci-qualis  (ibid.,  p.  176,  pi.  xv,  fig.  1)  from 
Xumenius  arquuta. 

Description  of  the  female.  Body,  length  1.59  mm., 
width  .4  mm.;  pale,  with  distinct,  narrow,  lateral  bands 
of  dark  brown  to  black,  head  darker  brown  than  the 
thorax,  with  dark  narrow  marginal  markings. 

Head,  length  .37  mm.,  width  .28  mm.;  conical,  but 
little  wider  through  the  temples;  clypeus  broadly 
rounded,  with  four  marginal  hairs,  three  on  the  front 
before  the  suture,  and  one  long  one  before  the  trabecula', 
also  a  short  prickle  just  at  the  angle  of  the  trabecule: 
a  dorsal  hair  between   the  two  anterior  marginal  hairs, 
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two  other  dorsal   hairs  on   each  side  near  the  anterior 
extremity  of  the  incurving  antennal  bands;  trabeculse 
distinct,  reaching  nearly  to  the  end  of  the  first  segment 
of  the  antennae;  antennae  with  segment  2  longer  than 
segment  1,  and  segment  5  longer  than  segments  3  or  4; 
color  pale  fulvous,  slightly  darker   on   the   last   three 
segments,  sutures  uncolored,  lateral   margins   slightly 
darker  fuscous;  eyes  not  conspicuous,  flattened,  with  a 
fine  hair  and  a  short  prickle;  temporal  margins  slightly 
rounded,  with  one  long  weak  hair,  one  very  short  hair, 
and   three   short   prickles;    occipital    margin    concave; 
clypeal  markings  distinct,  marginal;    signature  short, 
distinct  anterior  margin  fading  into  a  broadly  rounded 
posterior   angle;    behind    the   signature    a    transverse 
linear    uncolored  space,  continuous   with   the   clypeal 
sutures,   forming  a  distinct   uncolored   transverse   bar 
across  the  forehead;  antennal  bands  well  defined,  bend- 
ing forward  at  the  clypeal  suture  into  broad,  quadran- 
gular   ends,    posterior    extremites    bending    backward 
nearly  to  the  distinct  ocular  blotches,  which  meet  pos- 
teriorly the  anterior  ends  of  the  narrow  black  temporal 
borders;  occipital  blotches  small;    a  distinct,  elongate, 
oval,    occipital   signature   showing    through    from   the 
ventral  side;  the  mandibles  distinctly  showing  through 
the  head,  the  oesophageal  sclerite  showing  faintly. 

Prothorax  with  flatly  rounded  lateral  margins,  each 
posterior  angle  with  one  pustulated  hair;  general  color 
pale  brown  to  whitish,  with  narrow  dark  lateral  bands. 
Metathorax  expanded  posteriorly,  angles  extended,  with 
three  long  pustulated  hairs,  and  some  short  weak  hairs 
in  the  angle  and  along  the  lateral  third  of  the  posterior 
margin ;  posterior  margin  slightly  angulated  on  the  abdo- 
men; narrow  black  submarginal  markings,  broadening 
but   less    definite   on    the    anterior    angles;    intercoxal 
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jid  a  narrow,  lanceolate,  median,  sternal  blotch 
snowing  through.  Legs  of  an  even  fuscous,  first  pair 
lighter  than  the  second  or  third  pair. 

Abdomen  elongate,  slightly  attenuated  anteriorly; 
segments  8  and  9  tapering  rapidly;  posterior  angles 
acute,  each  containing  from  one  to  three  hairs;  dorsal 
surface  with  a  few  hairs,  four  on  the  posterior  margins 
of  segments  1  to  7,  two  near  the  middle  and  two  near 
the  lateral  margins;  groundcolor  pale  fawn,  gradually 
growing  darker  posteriorly,  with  dark  brown  lateral 
bands  which  send  out  from  their  anterior  half  an 
indefinite  line  that  partially  surrounds  the  stigmatal 
spot;  segment  9  angularly  emarginate,  each  broadly 
rounded  angle  bearing  a  short  bristle;  ventral  surface 
with  broad  transverse  bands  of  dark  fawn,  which  give 
a  darker  tone  to  the  paler  transverse  bands  of  the 
dorsal  surface;  a  more  definite  series  of  hairs  on  the 
posterior  margin  of  the  segments  than  above;  segment 
8  with  a  group  of  three  short  hairs  near  the  lateral 
margin. 


>f  Ei^H 


Nirmus  cordatus  Osborn. 

lusects  Affeutiug  DomeBtio  AnimftlB,  Bull.  5,  N. 
U.  S.  Dept.  Ag..  1888,  p.  228,  pi.  ii,  fig.  a. 

One  female  specimen  from  a  Great  Marbled  Godwit, 
Livioaa  fedoa  (Pacific  Grove,  California).  We  had 
determined  this  to  be  an  undescribed  form,  and  had 
partially  written  a  description  when  Professor  Osborn's 
paper  appeared,  naming  and  describing  the  species 
from  a  single  female  and  an  immature  specimen  from 
the  Hudsonian  Godwit,  Limosa  kfemaatka  (Burnett  Col- 
lection, locality?).  Our  specimen  agrees  well  with 
Osborn's  description,  except  tliat  it  is  somewhat  larger, 
being  2.75  mm,,  long  (Osborn's  type  2.44  ram.),  and  1.2 
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mm.  wide,  (Osborn's  type  .94  mm.);  head,  length  .7  mm., 
(Osborn,  .66  mm.),  width  .85  mm.,  (Osborn,  .73  mm.) 
Osborn's  figure,  after  a  photograph,  shows  the  charac- 
teristic outline,  but  we  think  there  is  also  needed 
a  figure  showing  the  markings  w^hich  are  also  very 
characteristic.  The  broad'  rounding  anterior  emargi- 
nations  of  first  two  transverse  abdominal  bands  differ 
notably  from  the  not  uncommon  narrow  angular  emarg- 
inations  of  these  bands. 

Nirmus  inccenis  n.  sp.     (Plate  VI,  fig.  5). 

A  single  female  from  a  Black-bellied  Plover,  Squat- 
aroh  squaiarola  (Pacific  Grove,  California).  Distinctly 
different  from  Kellogg's  orarius  (New  Mallophaga  I, 
1896,  p.  104,  pi,  V,  fig.  5)  from  Charadrius  dominicua 
(Lawrence,  Kansas)  or  boRphilua  (ibid,  p.  107,  pi.  v, 
fig.  7)  from  JEgialitia  vocifera  (Lawrence,  Kansas). 

Description  of  the  female.  Body,  length  1.65  mm., 
width  .31  mm.;  strikingly  elongate,  narrow;  head  long, 
with  subparallel  sides;  pale  golden  brown  with  very 
narrow  blackish  lateral  borders  on  the  head,  thorax,  and 
abdomen;  an  ill-defined  brownish  band  across  the 
head  in  front  of  the  antennal  bands. 

Head,  length  .37  mm.,  width  .21  mm.;  clypeal  front 
broadly  rounding,  with  three  marginal  hairs  about 
equally  distant  apart,  the  third  just  before  the  suture, 
one  hair  arising  from  the  dorsal  surface,  extending  be- 
yond the  lateral  margin  of  the  head,  a  short  fine  hair 
in  front  of  the  small  acuminate  trabeculse,  antennae 
short,  segment  2  longer  than  segment  1,  and  segment 
5  longer  than  segments  3  or  4;  eye  flat,  with  a 
prickle  near  its  posterior  angle;  temples  with  sides 
parallel,  with  one  long  hair,  one  short  fine  hair,  and 
one  short  prickle  on  the  margin;  occipital  margin 
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straight  and  bare;  general  color  of  the  head  golden 
brown,  a  narrow,  irregular,  marginal  border  on  the  cly- 
peal  front,  darker  on  the  inner  margin;  a  weak  brown 
band  across  the  head  in  front  of  the  antennal  bands, 
which  are  narrow  and  distinctly  dark  golden  brown; 
Bmall  ocular  blotches  and  temples  with  very  narrow 
dark  brown  bordera. 

Prothorax  quadrangular,  with  rounding,  posterior 
angles,  each  with  one  hair;  transverse  blotches  golden 
brown,  darker  on  the  lateral  margins  and  in  the  ante- 
rior and  posterior  angles;  a  broad,  pale,  median  line 
separating  the  transverse  blotches.  Metathorax  more 
than  twice  as  long  as  the  prothorax,  and  as  wide  as  the 
head;  sides  diverging  but  tie;  a  slight  constriction 
near  the  anterior  angles;  a  ies  of  hairs  on  the  round- 
ing posterior  margin;  same'  golden  brown  as  the  pro- 
thorax, a  narrow  marginal  )rder  and  a  small  brown 
spot  in  the  anterior  angles,  a  narrow  but  well  defined 
border  on  tlie  posterior  half  of  the  metathorax,  the 
anterior  ends  bending  in,  making  the  slight  constric- 
tion appear  more  than  it  really  is.  Legs  paler  golden 
brown  than  the  thorax,  with  very  narrow  marginal  bor- 
ders of  dark  brown. 

Abdomen  narrow,  elongate,  with  parallel  sides,  not 
tapering  till  segment  7;  segment  1  narrower  and  shorter 
than  those  that  follow;  posterior  angles  but  little  ex- 
tended, with  one  or  two  fine  hairs;  four  long  pustulated 
hairs  on  the  posterior  margins  of  the  segments;  trans- 
verse bands  on  segments  2  to  8  are  golden  brown,  dark- 
ening towards  the  lateral  margins  where  the  lateral  band 
is  dark,  narrow,  and  clearly  defined;  segments  7  to  9 
without  lateral  bands;  a  pale  transverse  median  band, 
caused  by  the  uncolored  stigraatal  spots,  thus  the  trans- 
verse blotches  appear  like  two  dark  bands  across  each 
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segment;  segment  9  narrowly  emarginate,  with  two  pale 
brown  blotches. 

mrmus  opacus  n.  sp.     (Plate  VI,  fig.  6). 

Several  specimens  from  two  individuals  of  the  Semi- 
palmated  Plover,  ^gialitis  semipalmata  (Pacific  Grove, 
California).  The  new  species  belongs  to  the  group 
bicu8pidati  (Piaget,  Les  Pediculines,  p.  184),  being  in 
size,  outline  and  marking  much  like  bicuspis  N.  (Giebel, 
Insecta  Epizoa,  p.  155,  pi.  v,  figs.  11  and  12;  Piaget, 
Les  Pedicillines,  p.  184,  pi.  xv,  fig.  7)  from  ^'Charadriua 
minor y^'  C.  hiaticula  and  Recurvirostra  avocetta. 

Description  of  the  male.  Body,  length  1.11  mm., 
width  .47  mm.;  body  dark  colored  all  over,  with  nar- 
row black  lateral  abdominal  bands. 

Head,  length  »4  mm.,  width  .31  mm.;  elongate-coni- 
cal, with  broad,  rounding  front;  uncolored  clypeal 
region  slightly  expanded  in  front  of  the  suture;  five 
marginal  hairs,  one  in  the  rounding  anterior  angle, 
one  just  behind  this,  one  at  the  suture,  and  two  before 
the  trabeculse;  a  few  dorsal  hairs  project  beyond  the 
margin;  trabeculse  distinct,  rather  slender,  acute,  prom- 
inent for  Nirmua;  antennse  short,  not  reaching  the 
occipital  margin  when  projected  backward,  segment  2 
longest,  segments  3  and  4  short,  subequal,  segment  5 
loijger,  concolorous  with  ground  color  of  the  head;  eyes 
flat,  with  a  long  hair  and  a  fine  prickle;  temporal  mar- 
gins flatly  rounding,  with  two  long  hairs  and  two 
prickles;  occipital  margin  straight;  front  of  clypeus 
uncolored;  signature  large,  colored,  shield-shaped, 
from  its  posterior  point  a  narrow  uncolored  line  runs 
backward  to  the  mandibles  or  beyond;  antennal  bands 
distinct,  blackish  brown,  interrupted  at  suture,  the  part 
behind    the   suture   curving,    with   anterior   extremity 
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expanded;  hind  head  separated  from  fore  head  by  iu 
angulated,  rtither  broad  pale  transveral  space;  templet 
unevenly  bordered  with  blaekish  brown. 

Frothorax  quadrangular,  with  posterior  angles  nearly 
rectangular,  with  one  longhair;  brown  with  blackish, 
even,  lateral  borders.  Metatliorax  pentagonal,  angu- 
lated  on  abdomen;  lateral  angles  with  one  short  hair 
and  three  long  pustulated  hairs,  and  two  long  pustu- 
lated and  one  short  pustulated  on  each  postero-Iatersl 
margin;  brown,  darker  in  anterior  angles.  Legs  eon- 
colorous  with  palest  color  of  the  thorax,  and  with  nar- 
row dark  dorsal  margining  Sternal  markings  com- 
posed of  distinct  iutercoxai  lines,  a  linear  mtdiaa 
blotch  on  prothorax  and  a  more  distinct,  larger  median 
blotch  on  metathorax. 

Abdomen  elongate-elliptical;  posterior  angles  of  seg- 
ments projecting  slightly,  ith  three  or  four  Inngisli 
hairs  beginning  with  segment  3;  dorsal  hairs  of  seg- 
ment 1  arranged  as  follows:  two  on  each  side  of  the 
median  line  (one  in  the  inner  anterior  and  one  in  the 
inner  posterior  angle  of  each  lateral  blotch);  segment 
2  with  four  pustulated  hairs  along  the  posterior  margin; 
segments  3  and  4  with  six  pustulated  hairs  on  posterior 
margin;  segments  5  and  6  with  two  pustulated  hairs 
near  the  middle  of  the  posterior  margin,  and  a  very 
long  hair  on  the  posterior  margin  near  the  posterior 
angles;  segments  with  six  pustulated  hairs  along  the 
posterior  margin;  segment  9  with  eight  dorsal  hairs 
and  four  long  marginal  hairs;  dark  brown,  with  dis- 
tinct narrow  black  lateral  bands;  a  narrow  uncolored 
median  line  reaching  nearly  to  posterior  margin  of  seg- 
ment 2;  the  dark  brown  transverse  blotches  on  seg- 
ments 6-8  broadly  emarginated  posteriorly;  segments 
with  elongate-elliptical  transverse  lateral  blotches  meet- 
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ing  on  the  median  line  (there  are  four  pustulated  hairs 
on  each  blotch);  genitalia  distinct,  extending  to  poste- 
rior margin  of  segment  4. 

Female.  Body,  length  1.75  mm.,  width  .45  mm.; 
head,  length  .47  mm.,  width  .28  mm.  Metathorax 
with  but  two  pustulated  hairs  on  each  postero-lateral 
margin;  the  narrow  uncolored  median  line  extends  en- 
tirely through  segment  2,  and  slightly  into  segment  3; 
segments  3-6  with  four  pustulated  hairs  on  posterior 
margin,  segment  7  with  two  median  pustulated  hairs 
on  posterior  margin,  and  segment  8  with  two  pustulated 
hairs  in  the  rounding  posterior  angles;  segment  9 
deeply,  angularly  emarginated,  the  acute  joints  with  a 
short  prickle. 

Kirmns  fuscus  Nitzsch.   (See  Kellogg,  New  Mallophaga,. 
II,  1896,  p.  499,  pi.  Ixvii,  fig.  7). 

Specimens  from  the  Western  Goshawk,  Accipiter 
atricapillus  atriatuliia  (Pullman,  Washington),  the  Des- 
ert Sparrow  Hawk,  Falco  aparveriua  deaerticolus  (Palo 
Alto,  California),  the  Western  Red-tailed  Hawk,  Buteo 
borecdia  calurua  (Palo  Alto,  California),  and  the  White- 
tailed  Kite,  Elanua  leucurua  (Palo  Alto,  California). 
Taken  previously  by  Kellogg  from  Buteo  awainaoni,  Gir- 
cus  hndaoniua  and  Archibuteo  lagopua  aancii-johannia,  all 
from  Lawrence,  Kansas.  Recorded  by  Osborn  from 
,Buieo  atOainaoni  (Ames,  Iowa),  and  from  Accipiter  velox 
(locality?). 

These  specimens  combine  characters  of  fuacua,  rufua, 
et  (d.  of  Nitzsch,  so  as  to  lead  us  to  doubt  the  distinct- 
ness of  these  various  species  of  Nitzsch.  We  have  with 
Nirmiia  fuacua,  aena  latv^,  of  the  hawks,  a  repetition  of 
the  condition  shown  by  Docophorua  communia  of  the 
passerine  birds. 
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Nirmus  vulgatus  Kellogg, 

New  Mallopbaga.  II,  1S96,  p.  496,  pt.  Ixvii,  Gg.  5. 

Many  speciniena  from  numeroua  species  of  passerine 
birds.  This  Xirvtux  must  be  treated  like  I)ocophorii» 
communia,  in  that  we  must  group  together  under  one 
specific  name  forms  rather  variant  (notably  in  length  ' 
and  intensity  of  coloration),  without  being  able  as  yel  ( 
to  distinguish  categorically  these  variations.  Osborn's 
paUidiM    (Insects   a.      ■  >omestic     Animals,    1S96, 

Bull.  5,  N.    S.,   I         m  U.  S.   Dept.  Ag.,  p.  227).     ' 

from   Zamelodia  i.uaoftciana   ^Ames,   Iowa)  is   probably    i 
based  on  palely  color  nens  of  thia  species.     The 

name    A',    pallidus,  "f&y,    >s    preoccupied   (aee 

Piaget,  Lea  Pediculinee,  ,  p.  144). 

We  refer  to  this  species  □  jcimens  from  the  Weateru 
Blue  Grosbeak,  Guiraca  c  ulea  eurkyncha  (4  bird*, 
California);  the  Western  ark  Sparrow,  Ghovdenlfs 
(jrammacue  strigalus  (Onta  ,  California);  the  House 
Finch,  Carjiodacns  nieTicanns  froalalls  (Ontario,  Cali- 
fornia); the  California  Towhee,  Pipilo  fuscus  criesalU 
(2  birda,  Palo  Alto,  California);  the  Spurred  Towhee, 
Pipilo  maculutiis  ineijalonyx  (Palo  Alto,  California); 
the  Golden-crowned  Sparrow,  Zonotrickia  coronata  (Palo, 
Alto,  California);  the  Lazuli  Bunting,  Passeritui 
am(£na{F&lo  Alto,  California);  the  Mountain  Chickadee, 
Parun  gambeli  (El  Dorado  county,  California);  the  Cal- 
ifornian  Chickadee,  Parus  rufencens  neglectua  (Palo  Alto, 
California);  the  Western  Bluebird,  Sialia  mexicana 
occidentalis  (Palo  Alto,  California);  the  Yellow  War- 
bler, Dendroica  (xstlva  (Palo  Alto,  California);  the 
Lutescent  Warbler,  Helminthopkila  celata  luleaceTis  (Palo 
Alto,  California) ;  the  Black-chinned  Hummingbird, 
Trochilus  alexandri  (Ontario,  California);  the  Blue- 
fronted  Jay,   Cyanociiia  stellerl  frontalis   (King's  River 
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Canon,  California);  the  American  Dipper,  Cinclus  mex- 
icanus  (Ontario,  California);  the  Western  Flycatcher, 
Empidonax  difficilis  (2  birds,  Ontario,  California),  and 
the  Ash-throated  Flycatcher,  Myiarchua  cinerascens 
(Ontario,  California).  The  specimens  from  the  two 
last-named  bird  species.  Flycatchers,  show  a  common 
variation  from  the  type  specimens  in  a  greater  length, 
less  angulated  posterior  margin  of  metathorax,  and 
paler  markings.  Taken  previously  by  Kellogg  from 
eight  species  of  passerine  birds. 

Firmus  foedus  n.  sp.     (Plate  VI,  fig.  7). 

Specimens  from  the  Ash-throated  Flycatcher,  Myiar- 
chua cinerascens  (Ontario,  California),  the  Long-tailed 
Chat,  Icieria  virena  longicauda  (Ontario,  California), 
Say's  Phoebe,  Sayornia  aaya  (Ontario,  California),  the 
Arkansas  King-bird,  Tyrannua  verticalia  (Ontario,  Cal- 
ifornia), the  California  Shrike,  Laniua  ludovicianua 
gambeli  (Ontario,  California)  and  the  Phainopepla, 
Phainopepla  nitena  (Ontario,  California).  This  species 
belongs  to  Piaget's  second  group  of  chxumfaaciaii^  and 
resembles  platyclypeaiua  P.  and  frater  (Les  Pediculines, 
p.  145,  pi.  xii,  figs.  1  and  2)  from  Motacilla  alba  and 
Lamproiornia  amethyaiina,  respectively. 

Description  of  the  female.  Body,  length  2.21  mm., 
width  .75  mm.;  abdomen  broad  for  Nirraiia,  pale  fus- 
cous, head  darker  than  the  thorax  or  abdomen,  narrow 
dark  lateral  borders  on  the  head  and  thorax,  but  no 
dark  lateral  abdominal  bands;  pale  brown  median, 
transverse  abdominal  blotches. 

Head,  length  .56  mm.,  width  .43  mm.;  clypeal  front 
varying  from  narrowly  to  broadly  parabolic,  with 
four  short  hairs  on  the  margin,  a  short  marginal 
prickle  before  the  trabeculse,  and  two  long  dorsal  hairs 
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arising  3fore  the  trabeculse,  which  are  small,  yet  dii- 
tiuct;  1  tennfe  short,  segment  2  longer  than  the  other 
segmei  ,  segment  5  longer  than  segments  3  or  4,  a  !e* 
short  haira  on  the  segments;  eye  distinct,  with  one  very 
long  hair  and  a  short  prickle  at  its  posterior  angle; 
temples  rounded,  with  two  long  marginal  hairs  anJ 
two   or   three   short  prickles;  occipital  margin  straight; 


head    of    a    genprnl     durk     fii 
clearer   yellow         ii  i 

blackish    brown,        ic 
far  anteriorly;  autennns 
blotches   dark  and    ' 
pies  with  a  narrow 

Prothorax  with  a 

with   a   long  hair  in  th 
dorsal    spines    near   the 
median  line,  and  one  neai 
margins  with   irregular  da 


clypeal  front  paler, 
nal  bands  very  narrow. 
ginal  and  not  extending 
ven,  pale  fuscous;  ocul&T 
angularly  iuward;  tem- 
ilackish  brown, 
ag  and  slightly  divergent, 
terior  angle;  three  short 
rior  angle,  two  near  the 
he  lateral  margin:  lateral 
borders;    intercoxal  lines 


showing  throu;^li  from  the  under  side  distinctly,  as 
sharply  defined  lines,  directed  in  towards  the  median 
line,  before  the  posterior  margin,  Metathorax  but  little 
wider  than  the  prothorax,  slightly  constricted  near  the 
anterior  angles;  posterior  angles  broadly  rounded,  with 
one  short  hair  and  one  spine;  posterior  margins  nearly 
straight  on  the  abdomen,  except  for  the  acute  mediau 
angle;  a  series  of  long  pustulated  hairs  on  the  posterior 
margin  each  side  of  the  acute  angle.  Legs  pale  fuscous 
without  definite  markings. 

Abdomen  broadly  elliptical;  angles  of  segments  not 
projecting,  a  series  of  long  hairs  on  the  posterior  mar- 
gin of  the  segments;  transverse  bands  an  even,  pale 
fuscous,  indistinct  to  wanting,  without  darker  lateral 
bands;  last  segment  broadly  rounding,  with  slight 
emargination,  two  or  three  short  marginal  hairs  and 
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several  long  dorsal  hairs;  ventral  surface  with  broad 
median  transverse  bands  of  dark  fuscous;  blotches  of 
the  last  segment  posteriorly  emarginate  and  laterally 
interrupted  by  the  pustulations  of  two  long  hairs;  these 
ventral  blotches  show  through  above. 

UTirmus  ductilis  n.  sp.     (Plate  VI,  fig.  8). 

One  female  from  a  Western  Flycatcher,  Empidonax 
dificilis  (Ontario,  California).  A  member  of  the  group 
inierrupto-fasciati,  but  well  distinguished  by  its  sharp, 
distinct,  blackish  marginal  markings,  without  trace  of 
median  abdominal  blotches. 

Description  of  the  female.  Body,  length  1.9  mm., 
width  .4  mm.;  long,  slender,  transparent  white,  with 
narrow,  distinct,  blackish  lateral  margins  of  head  and 
abdomen. 

Head,  length  .37  mm.,  width  .28  mm.;  elongate,  con- 
ical, front  narrow  and  slightly  concave;  a  few  short 
hairs  along  the  margin  of  the  front,  the  longest  hair  in 
front  of  the  trabeculse,  which  are  small  but  distinct  and 
uncolored;  antennae  with  second  segment  longest,  seg- 
ment 5  longer  than  segments  8  or  4,  segments  1  and  2 
pale  transparent  whitish,  segment  3  with  a  slight  shade 
of  brown,  segments  4  and  5  dark  brown;  eye  with  a 
prickle;  temporal  margins  with  one  long  hair  and  two 
or  three  prickles;  occipital  margin  slightly  convex; 
antennal  bands  narrow,  blackish  brown,  fading  out  along 
the  inner  margins  and  anteriorly,  before  reaching  the 
uncolored  frontal  margin,  the  posterior  extremities 
bending  angularly  in,  meeting  the  dark  ocular  blotches 
which  in  turn  meet  the  dark  brown  marginal  borders  of 
the  temples. 

Prothorax  with  flatly  rounding  lateral  margins  and 
posterior  angles,  dark  blackish  brown  lateral  borders, 
which  bend  in  and  back  on  the  anterior  and  posterior 
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extremities,  the  posterior  borders  almost  meeting  on  llie 
mediun  line.  Metathorax  as  wide  as  the  head,  sides 
diverging  strongly;  posterior  angles  with  three  or  four 
long  hairs,  a  series  of  pustulated  hairs  along  the  outer 
third  of  the  posterior  margin  that  is  rounded  upon  the 
abdomen;  dark,  interrupted  lateral  blotches  narrow  and 
marginal  on  the  anterior  angles,  and  large,  irregular 
submarginal  blotches,  darker  near  the  posterior  angles, 
growing  paler  near  the  mi  e.  Sternal  markings  con- 
sisting of  distinct  interco  Hues  and  a  pale  brown 
median  blotch  on  the  me  uernum.  Legs  translucent 
whitish  with  blackish  bron  marginal  bauds  and  semi- 
annulations. 

Abdomen  very  long,  ?al,  with  subparallel  sides 

not  tapering  posteriorly  Ui  after  segment  7;  posterior 
angles  of  the  segmei         1  y  projecting,  each  bearing 

oue  weak  hair,  till  se  which  has  two  hairs  in  the 

angle;  segment  8  has  om  eral  marginal  hair  besides 
two  hairs  in  the  posterior  angle;  segment  9  broadly 
rounding,  with  angular  emarginations,  two  short  hairs 
on  the  posterior  margin;  two  dorsal  hairs  arising  near 
the  posterior  angle  of  each  segment  except  segment  8 
which  has  a  series  of  posterior  marginal  hairs;  pale 
translucent  whitish  with  distinct,  narrow  blackish 
brown  linear  bands  on  the  lateral  margins  of  segments 
1  to  7;  segment  8  with  small  pale  brown  blotches  near 
the  lateral  margin  and  one  pale  brown  blotch  on  the 
median  line;  last  segment  uncolored;  genital  blotches 
pale  brown,  linear  each  side  of  the  median  line  on  the 
posterior  margin  of  segment  7,  also  a  pale  brown  blotch 
on  the  median  line  of  segment  6. 

Nirmus  lautiusculus  n.  sp.     {Plate  VI,  fig.  9), 

A  single  male  from  a  Bell's  Sparrow,  Amphiepiza  beUi 
(Ontario,    California).      The   new    species,    strikingly 
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marked,  is  a  member  of  the  group  interrupt o-faaciati,  in 
general  shape  like  vulgatua  K.  (New  Mallophaga  II,  p. 
496,  pi.  Ixvii,  fig.  5)  and  with  the  characteristic  angu- 
lated,  colored  internal  border  of  the  antennal  fossa.  In 
the  distinctness  and  contrast  of  the  markings  it  recalls 
illustris  K.  (New  Mallophaga  II,  p.  494,  pi.  Ixvii, 
fig.  4). 

Description  of  the  male.  Body,  length  1.65  mm., 
width  .4  mm.;  translucent  whitish  with  sharp,  black, 
narrow  marginal  bands  on  head  and  abdomen;  legs 
with  annulations  and  semiannulations;  thorax  with 
intercoxal  lines  showing  through  distinctly,  and  abdo- 
men with  median  linear  brown  transverse  blotches,  two 
to  a  segment,  on  ventral  aspect. 

Head,  length  .34  mm.,  width  .31  mm.;  front  narrow, 
slightly  convex;  two  or  three  short  hairs  on  the  lateral 
margin  of  the  front;  a  short  prickle  in  front  of  the 
trabeculse  which  are  distinctly  angular  and  uncolored; 
antennae  long;  segment  2  longer  than  other  segments, 
segment  5  distinctly  dark  brown;  eye  prominent,  with 
two  prickles,  one  on  the  eye  itself  and  a  second  just  at 
its  posterior  angle;  temples  rounding,  with  one  very 
long  hair,  one  short  fine  hair,  and  three  short  prickles; 
occipital  margin  straight  and  bare;  antennal  bands 
narrow,  clearly  defined,  not  fading  inwardly,  their 
anterior  extremities  separated  by  the  uncolored  clypeal 
front,  interrupted  just  before  the  trabeculse  by  a  dis- 
tinct uncolored  space,  posterior  extremities  acutely 
meeting  the  dark  narrow  bands  that  angularly  margin 
the  antennary  fossse  and  the  eye;  the  temples  irregu- 
larly dark  on  the  margins;  the  occipital  signature  dis- 
tinctly showing  through  as  a  narrow  brown  blotch  on 
the  occipital  margin  and  in  front  as  a  triangular  blotch. 

Prothorax  with  rounding  lateral  margins  and  pos- 
terior angles;  three  short  spines  on  the  dorsal  surface 
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ill  each     nterior  angle;  a  dark  blackish  brown  blot 
the  I  ior  angles,  and  a  narrow  black  band  along  the 

poBte  margin,  widening    as    it   reaches    the   angle. 

Meta  ax  longer  than  the  prothorax,  with  aides  diverg- 
ing; a  TIBS  of  sis  long  hairs  on  the  posterior  margin 
which  18  narrowly  rounded  upon  the  abdomen;  anterior 
angles  ilh  a  small  blotch  of  dark  brown.  Sternil 
markings  show'""  »*i'"i"r'ii  distinctly,  the  intercoxal 
lines  of  the  r  pearing  aa  a  dark  trans- 

verse band  aero  m  rax,  the  lateral  extremities 

not  reaching  tl  n  bending  irregularly  back- 

ward, abruptly  str         ig  'e  they  reach  the  posterior 

angle.      Legs  tn  ^enu         .h   dark  annulations    and 

semiannulationM. 

Abdomen  nai         ly  .e,  segments  1-7  with  nar-    I 

row,  sharply     e         I  Leral  bands;  last  segment    j 

uncolored,  i  '  ;,  with  several  long  dorsal 

hairs;  the    ventra         |]  segments   1—6   with   two   j 

median,  linear  brown  transverse  blotches  on  each  seg- 
ment; these  blotches  are  united  on  segment  6  by  a 
brown  median  line;  segment  7  with  two  longitudinal 
brown  blotches  each  side  of  the  median  line  approach- 
ing each  other  anteriorly;  two  very  small  brown 
blotches  on  the  last  segment  near  the  anterior  angle. 

Nirmus  longus  Kellogg. 

New  Mallopbaga,  II,  18%,  p.  490,  pt.  livii,  Gg.  I. 

A  single  male  from  the  Barn  Swallow,  Chelidon  er>j- 
ikrogantru  (Palo  Alto  ?  California).  This  specimen  dif- 
fers distinctly  from  the  type  specimens  in  having  but 
three  instead  of  six  lateral  metathoracic  hairs,  in  the 
more  elongate  head,  and  in  the  distinctness  of  the 
median  uncolored  longitudinal  line  of  the  abdomen. 
It  should  be  distinguished  by  a  varietal  name. 
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Var.  domesticua  Kellogg  and  Chapman;  one  male 
from  the  Barn  Swallow,  Chelidon  erythrogaatra  (Cali- 
fornia); body,  length  1.54  mm.,  width  .41  mm;  head, 
length  .37  mm.,  width  .31  mm.;  thus  being  of  about 
same  size  as  the  species  type,  and  twice  as  long  as 
Nitzsch's  gracilis,  the  common  Nirmua  of  the  Euro- 
pean swallows.  Characters  of  species  with  differences  as 
noted  above.  Osborn  (Insects  Affecting  Domestic  Ani- 
mals, 1896,  p.  225)  refers  a  specimen  from  the  Purple 
Martin,  Progne  subia  (Ames,  Iowa),  to  gracilis.  He 
does  not  give  the  measurements  of  his  specimen. 

Nirmus  brachjrthorax  Giebel . 

Insecta  Epizoa,  1874,  p.  194. 

Nirmus  brachythorax  G.,  Piaget,  Les  Pedicnlines,  1880,  p.  150,  pi. 
xii,  fig.  8;  Osborn,  Insects  Affecting  Domestic  Animals,  Ball. 
6,  N.  8.,  Div.  of  Ent.,  U.  8.  Dept.  Ag.,  1896,  p.  223. 

Specimens  from  two  Cedar  Waxwings,  Ampelia  cedro- 
rum  (Palo  Alto,  California).  Osborn's  specimens  were 
from  same  host  (Ames,  Iowa).  GiebePs  types  are  from 
same  host. 

Lipeurus. 

Lipeums  laculatus  n.  sp.     (Plate  VII,  fig.  1). 

Four  specimens  collected  of  this  strikingly  marked 
Lipeurus;  an  adult  male  and  an  immature  individual 
from  a  Pomarine  Jaeger,  Siercorariua  pomarinus,  and  an 
adult  male  and  an  immature  from  a  Pink-footed  Shear- 
water, Pujffinua  creatopua  (Bay  of  Monterey,  Calif.)  We 
believe  that  the  specimens  from  the  Shearwaters  are 
stragglers  from  the  Jaeger.  (We  have  examined  so  many 
Shearwaters  that,  were  the  species  a  regular  parasite  of 
Puffinv^,  we  should  have  taken  other  examples.) 
One    other    individual   of   Siercorariua   pomarinua   was 
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esaminfi'l,  but  do  Li/teurua  was  found  on  it.  The  new 
species  lows  no  special  resemblances  to  any  of  the 
desc:      id  Lipeurt  of  allied  hosts. 

Female.     Body,   length   4.06    mm.,   width   .78   mm.; 
slender,  trauspareiit  whitish  with    distinct   black  mur-     ' 
gioal   markings  on   the   head,   thorax,  legs,  and  abdo- 
men, broad  transverae  bands  of  dark  chestnut  showing 
through  the  dorsal  — ' '  'he  abdomen. 

Head,  length  1.  i  .59  mm,;  elongate,  con- 

ical, sides  nearly  i  eal  front  rather  narrowly 

rounded,  with  five      ai  lairs,  four  of  which  arise 

from  the  anterior  part  of  lypeus,  being  about  equi- 

distant, the  fifth  hair  is  front  of  the  very  small 
trabeculte;    two    dorso  lairs,  one   near   the  first 

anterior  marginal  hair  a:  e  other  between  the  third 

and    fourth  mar]      al  .ntenntc  with    segment  2 

longer  than  the  (  nts,  segments  1,  2  and  3 

iincolored,  segment  t  oar  rown,  segment  5  lighter 
brown;  eye  distinct,  with  a  short  prickle;  temporal 
margins  nearly  parallel,  with  one  hair  and  four  short 
prickles;  anterior  margin  of  the  clypeus  uncolored;  a 
wide,  distinct  signature  with  convex,  posterior  margin; 
color  even  chestnut-brown;  antennal  bands  broad, 
black,  sharply  defined,  except  at  the  anterior  portion 
where  they  extend  indistinctly  toward  the  median  Hue 
of  the  head;  temporal  margin  distinctly  bordered  with 
black,  narrowing  posteriorly;  occipital  blotches  black 
and  angular. 

Prothorax  quadrangular,  sides  parallel;  a  short  prickle 
in  the  posterior  angles;  pale  transparent  brown,  with 
broad  black  lateral  borders  following  the  margins  of 
the  anterior  and  posterior  angles.  Metathorax  longer 
than  broad,  widest  at  the  posterior  angles;  posterior 
margin  straight;    ground  color  slightly  darker  brown 
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than  the  prothorax,  with  irregular,  black  marginal 
bands  fading  just  back  of  the  anterior  angles,  and 
with  an  emargination  at  their  posterior  extremity  where 
four  long  pustulated  hairs  and  one  short  hair  arise; 
one  short  hair  on  the  posterior  angle.  Legs  concolor- 
ous  with  the  pale  color  of  the  prothorax,  with  black 
annulations  and  marginal  bands;  front  legs  short, 
femora  wide,  with  small  black  marginal  markings; 
second  and  third  pair  of  legs  long;  coxse  produced  and 
widely  separated,  with  dark  dorsal  annulations;  femora 
long  and  slender,  with  narrow  black  marginal  mark- 
ings; tarsi  and  claws  pale  brown;  several  scattered  hairs 
and  spines  on  the  legs.  Sternal  markings  composed 
of  intercoxal  lines  between  pro-  and  mesolegs,  and 
a  large  suboblong,  metathoracic,  median  blotch  with 
rounded  angles. 

Abdomen  with  sides  of  segments  1-7  parallel;  seg- 
ments 8  and  9  suddenly  narrowed  and  very  small;  pos- 
terior angles  of  the  segments  with  from  one  to  four  long 
hairs;  segment  9  narrowly  emarginate,  with  two  long 
hairs  on  each  of  the  posterior  angles;  ground  color 
transparent  whitish,  with  black  lateral  marginal  bands 
which  extend  inward  along  the  anterior  and  posterior 
margins;  these  lateral  bands  are  inwardly  emarginated 
by  an  uncolored  space  surrounding  the  stigmata;  on 
the  ventral  aspect  fulvous  transverse  bands,  concave 
posteriorly;  segment  7  with  two  longitudinal,  lateral 
fulvous  blotches;  segment  8  with  irregular  black  mar- 
ginal bands;  segment  9  wholly  dark  brown  to  black. 

Lipeurus  diversus  Kellogg. 

New  Mallophaga  I,  1896,  p.  123.  pi.  viii,  figs.  3  and  4. 

Many  specimens  from  thirteen  out  of  thirty-four  in- 
dividuals shot  of  the  Black-vented  Shearwater,  Pujffinus 
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opisthomelas,  from  twelve  out  of  fourteen  individuals 
shot  of  the  Dark-bodied  Shearwater,  P.  yrj'te««,  from 
five  out  of  six  individuajg  shot  of  the  Pink-fooled 
Sliearwater,  P.  crealopus,  from  a  single  specimen  shot 
of  P.  bulleri,  from  a  single  specimen  shot  of  P.  tiiim- 
roetrix,  and  a  single  specimen,  probably  straggler,  from 
a  Hhort-tailed  Albatross,  Dioniedea  alhatrus  (all  the 
birds  from  the  Bay  of  Monterey,  California).  The 
species  was  described  fro  "u^niu  opiathomelaa  (eame 
locality). 

This  species  and  Lipeun^s  anguaticeps  Piaget  (Les 
Pediculines,  p.  306,  pi.  i  Bg,  4)  from  ThulasBidjvma 
kucki,  and  Lipeuru.^  oiu.  ia  Piaget  (Supplement,  p. 
65,  pi.  vii,  fig.  2)  from  uffmii-B  ti^ajor,  are  closely 
related.  There  is  a  n  ir  sequence  in  size  from. 
tfH(jitsHcei>8  through  divf.^^v.  to  abnormis.  It  may  be 
suspected  that  we  have  to  with  one  species  of  great 
variation  in  size;  but  the  .^..ignostic  characters  of  the 
three  species  are  sufficiently  important  to  justify  the 
separation  of  the  forms. 

Lipeurus  densus  Kellogg. 

New  Mnliophngn  II.  189«.  p.  Ill,  pi.  vii,  figs.  I  and  2. 
Two  females  and  a  male  from  a  Short-tailed  Albatross, 
Dioritedea  albatnts  (Bay  of  Monterey,  California).  Types 
taken  from  Diomedea  atbatrua  and  D.  nigripes  (see  Kel- 
logg, Mallophaga  from  Birds  of  Panama,  Baja  Cali- 
fornia and  Alaska,  in  New  Mallophaga  III,  p.  28, 
pi.  iii,  fig.  2).  These  specimens  fully  confirm  the 
specific  idendity  of  the  female  described  in  New  Mallo- 
phaga II,  p.  1L4,,  and  the  male  described  in  New  Mallo- 
phaga, 111,  p.  28,  The  females  now  taken  are  almost, 
if  not  quite,  as  large  as  the  male,  and  they  are  also 
quile  as  fully  blotched  and   colored. 
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Lipeurus  ferox  Giebel.     (See  Kellogg,  New  Mallophaga, 

I,  1896,  p.  127,  pi.  ix,  figs.  1  and  2). 

One  male  from  the  Short-tailed  Albatross,  Diomedea 
albatrus  (Bay  of  Monterey,  California).  Previously 
taken  by  Kellogg  from  same  host  species  (same 
locality).  The  description  and  figure  which  Taschen- 
berg  (Die  Mallophagen,  1882,  p.  145,  pi.  v,  fig.  1  a)  gives 
for  the  female  of  Lipeurus  ferox  apply  in  reality,  we 
believe,  to  the  male  of  Lipeurus  densus  Kellogg  (See 
Mallophaga  from  Birds  of  Panama,  Baja  California  and 
Alaska,  in  New  Mallophaga,  III,  1899,  p.  28,  pi.  iii, 
fig.  2). 

Lipeurus  concinnus  n.  sp.     (Plate  VII,  fig.  2). 

A  male  and  a  female  from  the  Short-tailed  Albatross, 
Diomedea  alhatrus  (Bay  of  Monterey,  California).  A 
slender,  graceful  form  of  the  clypeati  sutura  indistincta, 
not  much  resembling  any  of  the  Lipeuri  hitherto  taken 
on  the  Albatross. 

Description  of  the  male.  Body,  length  3.  mm., 
width  .53  mm.;  slender,  pale,  with  distinct  black  mar- 
ginal markings,  and  brown  head  and  transverse  abdom- 
inal blotches. 

Head,  length  .65  mm.,  width  .4  mm.;  elongate,  con- 
icaly  front  rounded,  four  long  marginal  hairs  and  one 
short  one  before  the  antennal  angle;  a  long  hair,  aris- 
ing from  the  dorsal  surface  between  the  first  and  second 
marginal  hairs,  extends  beyond  the  margin;  antennae 
with  segment  1  nearly  as  long  as  all  the  other  segments, 
segment  2  about  one-third  as  long  as  segment  1,  seg- 
ment 3  short,  with  a  dorsal,  angular,  distal  appendage, 
segment  5  longer  than  segment  4,  segments  4  and  5 
and  the  tip  of  the  appendage  of  segment  3  light  brown, 
antennae   elsewhere   uncolored;    eyes   distinct   but   not 
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protruding;  teraples  convex,  hind-Jiead  widest  aboot 
half  way  between  the  eyes  and  the  posterior  angtes: 
margin  with  no  long  hftira,  but  with  a  ahort  curvinj 
hair  and  a  few  prickles;  occipital  margin  straight; 
head  all  brown,  except  small,  nearly  uncolored  part  of 
clypeal  front,  and  antennic,  of  which  the  first  three 
segments  are  uncolored,  last  two  palo  brown;  narrow 
marginal  antennal  bauds;  small  signature,  widest  ante- 
riorly and  extending  posteriorly  in  a  fading,  ai;ura- 
inate  point;  indistinct  occipital  bands  and  temporal 
borders  blackish;  anterior  horns  of  the  prothorax  show- 
ing through,  producing  the  effect  of  black  triangular 
blotches  at  the  base  of  the  occipital  bauds. 

Prothorax  quadrangular,  straight  in  the  middle  thirtl 
on  the  metathorax;  one  very  short  hair  in  the  posterior 
angle;  general  color  transparent  whitish,  with  distinct, 
even  black  lateral  borders.  Metathorax  with  lateral 
margins  slightly  convex  before  the  middle;  longer  than 
broad;  posterior  margin  slightly  anj^nlated  upon  the 
abdomen;  three  long  hairs  and  two  shorter  hairs  in  the 
posterior  angles;  general  color  pale  transparent  brown- 
ish, with  irregular  lateral  bands  of  black,  expanding 
near  the  anterior  angles  into  conspicuous  triangular 
blotches,  narrower  below  these  blotches  than  the  lateral 
hands  of  the  prothorax.  Ijftgs  long,  slender,  trans- 
parent, with  black  bands  on  femora  and  tibise;  tibise 
and  tarsi  brown,  a  few  scattered  hairs  on  the  legs.  Pro- 
sternum  with  curving  intercoxa!  lines;  a  medial,  raeta- 
thoracic,  sternal  blotch  oblong,  darker  on  the  posterior 
half. 

Abdomen  slender,  elongate,  slightly  widening  to  seg- 
ment 4,  then  tapering  gradually  to  segment  9;  segment 
2  longer  than  the  other  segments,  while  segments  4  and 
5  are  narrow,  especially  in  the  middle;  posterior  angles 
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but  slightly  extending,  with  from  one  to  four  hairs; 
segment  8  with  six  long  posterior  marginal  hairs;  gen- 
eral ground  color  of  the  abdomen,  after  segment  1, 
which  is  transparent  whitish,  dark  brown;  lateral  mark- 
ings black,  of  segment  1  they  are  anterior  and  angular, 
of  segments  2  to  7*broadly  extending  towards  the  med- 
ian line  on  the  anterior  half  of  the  segments,  while  the 
posterior  portion  is  darker  and  more  definitely  angular, 
this  lateral  band  is  deeply  emarginated  interiorly  by  a 
light  brown  blotch  ;  the  broad  transverse  bands  are 
darker  on  the  anterior  margin,  and  the  posterior  mar- 
gins of  these  transverse  bands  are  emarginated  by  a 
pale  brown  band;  segment  8  an  even  brown  with  very 
narrow  dark  lateral  bands;  segment  9  very  small,  round- 
ing, of  an  even  brown,  wuth  two  long  and  two  short 
hairs  on  the  posterior  margin. 

Female.  Body,  length  3.63  mm.,  width  .68  mm.; 
head,  length  .68  mm.,  width  .43  mm.;  first  and  second 
segments  of  antennae  nearly  equal  and  as  long  as  the 
other  three  segments,  segment  5  longer  than  segment  4, 
segments  4  and  5  slightly  colored  with  brown;  eyes 
larger  and  more  prominent  than  in  the  male;  segments 
of  the  abdomen  more  nearly  equal  than  in  the  male; 
segments  Sand  9  suddenly  narrower  than  segment  7; 
segment  8  with  a  strong  conspicuous  hair  in  each  ante- 
rior angle;  six  hairs  along  the  posterior  margin  and 
eight  small  hairs  in  a  transverse  curving  line  on  the 
ventral  aspect;  segment  9  with  one  hair  in  each  anterior 
angle  and  two  strong  hairs  on  each  of  the  two  obtuse 
points,  separated  by  the  angular  emargination  of  the 
posterior  margin.  Abdominal  markings  limited  to 
dark  brown  to  black,  lateral  blotches  with  pale,  indis- 
tinct stigmatal  spots;  segments  7  to  9  almost  wholly 
brown,  with  a  narrow,  distinct,  uncolored  median  line; 
lateral  parts  of  segment  7  blackish  brown. 
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protruding;  lemples  coiivex,  hind-^eud  widest  alioui 
half  way  between  the  eyes  and  the  posterior  (nicies: 
margin  with  no  long  hairs,  but  with  a  short  curving 
hair  and  a  few  prickles;  occipital  margin  straighl, 
head  all  brown,  except  small,  nearly  uucolored  part  ol 
clypeal  front,  and  antenna;,  of  which  the  first  thren 
segments  are  uneolored,  last  two  pale  brown;  narrow 
marginal  antenna!  bands;  small  signature,  widest  ante- 
riorly and  extending  posteriorly  in  a  fading,  acum- 
inate point;  indistinct  occipital  bands  and  temporal 
horders  blackish;  anterior  horns  of  the  prothorax  show- 
ing through,  producing  the  effect  of  black  triangular 
hlotches  at  the  base  of  the  occipital  bands. 

Prothorax  quadrangular,  straight  in  the  middle  th'-" 
on  the  metathorax;  one  very  short  hair  in  the  poster' 
angle;  general  color  transparent  whitish,  with  distinr 
even  black  lateral  borders.  Metathorax  with  later 
margins  slightly  convex  before  the  middle;  longer  thtt  i 
broad;  posterior  margin  slightly  angulated  upon  th 
abdomen;  three  long  hairs  and  two  shorter  hairs  in  th 
posterior  angles;  general  color  pale  transparent  brown 
ish,  with  irregular  lateral  bands  of  black,  expanding 
near  the  anterior  angles  into  conspicuous  triangular 
blotches,  narrower  below  these  blotches  than  the  lateral 
hands  of  the  prothorax.  Legs  long,  slender,  trans- 
parent, with  black  bands  on  femora  and  tibife;  tibise 
and  tarsi  brown,  a  few  scattered  hairs  on  the  legs.  Pro- 
sternum  with  curving  intercoxal  lines;  a  medial,  meta- 
thoracic,  sternal  blotch  oblong,  darker  on  the  posterior 
half. 

Abdomen  slender,  elongate,  slightly  widening  to  seg- 
ment 4,  then  tapering  gradually  to  segment  9;  segment 
2  longer  than  the  other  segments,  while  segments  4  and 
5  are  narrow,  especially  in  the  middle;   posterior  angles 
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but  slightly  extending,  with  from  one  to  four  hairs; 
segment  8  with  six  long  posterior  marginal  hairs;  gen- 
eral ground  color  of  the  abdomen,  after  segment  1, 
which  is  transparent  whitish,  dark  brown;  lateral  mark- 
ings black,  of  segment  1  they  are  anterior  and  angular, 
of  segments  2  to  7*broadly  extending  towards  the  med- 
ian line  on  the  anterior  half  of  the  segments,  while  the 
posterior  portion  is  darker  and  more  definitely  angular, 
this  lateral  band  is  deeply  emarginated  interiorly  by  a 
light  brown  blotch  ;  the  broad  transverse  bands  are 
darker  on  the  anterior  margin,  and  the  posterior  mar- 
gins of  these  transverse  bands  are  emarginated  by  a 
pale  brown  band;  segment  8  an  even  brown  with  very 
narrow  dark  lateral  bands;  segment  9  very  small,  round- 
ing, of  an  even  brown,  with  two  long  and  two  short 
hairs  on  the  posterior  margin. 

Female.  Body,  length  3.63  mm.,  width  .68  mm.; 
head,  length  .68  mm.,  width  .43  mm.;  first  and  second 
segments  of  antennae  nearly  equal  and  as  long  as  the 
other  three  segments,  segment  5  longer  than  segment  4, 
segments  4  and  5  slightly  colored  with  brown;  eyes 
larger  and  more  prominent  than  in  the  male;  segments 
of  the  abdomen  more  nearly  equal  than  in  the  male; 
segments  Sand  9  suddenly  narrower  than  segment  7; 
segment  8  with  a  strong  conspicuous  hair  in  each  ante- 
rior angle;  six  hairs  along  the  posterior  margin  and 
eight  small  hairs  in  a  transverse  curving  line  on  the 
ventral  aspect;  segment  9  with  one  hair  in  each  anterior 
angle  and  two  strong  hairs  on  each  of  the  two  obtuse 
points,  separated  by  the  angular  emargination  of  the 
posterior  margin.  Abdominal  markings  limited  to 
dark  brown  to  black,  lateral  blotches  with  pale,  indis- 
tinct stigmatal  spots;  segments  7  to  9  almost  wholly 
brown,  with  a  narrow,  distinct,  uncolored  median  line; 
lateral  parts  of  segment  7  blackish  brown. 
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Lipeurus  testaceous  Taschenberg.  (See  Kellogg,  Nev 
Miitlophaga,  1,  1896,  p.  130,  pi.  xi,  figs.  2  and  4). 
A  few  apecimenSj  rarely  more  than  one  or  two  from  a 
bird,  from  eight  out  of  thirty-four  individuals  shot  of 
the  Black-veuted  Shearwater,  Pii^.nws  opisthonielar,  not 
found  on  any  one  of  fourteen  individuals  shot  of  P. 
grwe.us;  found  on  one  out  of  six  iudividuala  shot  of  P. 
creatopus;  and  not  found  on  'be  single  specimen  exam- 
ined of  P.  bulleri,  nor  of  /"  tenuirtiatria,  all  from  the 
Bay  of  Monterey,  Calif.  Ta  ^\\  previously  by  Kellogg 
from  PtiJIinus  opitlhomfiliw,  same  locality.  We  have  no 
males  among  the  few  specimens  collected. 

Lipeurus  Umitatas  Kellogg. 

New  MaUopbags.  I,  13»6,  p.  124,  pi.  viii,  figa.  5  >ud  6. 
Mauy  specimens  from  five  out  of  thirty-four  indirid- 
ubIs  shot  of  the  Black-vented  Shearwater,  Puffinti^  opia- 
thomelas;  from  five  out  of  fourteen  individuals  shot  ef 
P.  /^rim'.s:  trtpiii  noui-  out  of  six  iiidividimls  shot  of  P. 
creatopus;  from  a  single  individual  shot  of  P.  buUeri, 
and  from  ii  single  individual  shot  of  P.  tenuirostris,  all 
from  the  Bay  of  Monterey,  California.  Described  from 
three  females  from  P.  (/riseni^,  same  locality.  We  are 
unable  to  find  any  males  among  our  rather  many 
specimens. 

Lipeurus  fullginosus  Taschenberg.     (Plate  VII,  fig.  3). 

Die  Mallophrigeu,  1832,  p.  156,  pi.  iv,  fig,  3. 
Numerous  examples  from  the  Shearwaters,  Puffi.nu8 
iiftislhomelas  and  creatopun  (Bay  of  Monterey,  Califor- 
nia), Taken  from  eight  out  of  thirty-four  birds  shot  of 
opiHlhomelaa,  from  one  out  of  six  birds  shot  of  creatopus, 
and  not  found  on  any  one  of  fourteen  birds  shot  of 
iji-iupwi.     The  American  specimens  differ  from  the  types 
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of  fvligino8tL8,  which  were  collected  from  Diomedea  eau- 
lans  and  chLororhyncha  by  being  larger,  by  showing  no 
difFerence  in  the  clypeal  front  of  male  and  female,  by 
having  no  short  hair  in  the  eye,  and  in  other  minor 
characters.     We  make  a  variety,  therefore,  for  them. 

Var.  Tnajor  Kellogg  and  Chapman.  (Plate  VII,  fig.  3). 
In  the  following  table  of  dimensions  the  figures  enclosed 
in  parentheses  are  the  measurements  given  by  Taschen- 
berg  for  the  type  specimens.  Male.  Body,  length  3.75 
mm.  (3.32  mm.),  width  .9*mm.  (.58  mm.);  head,  length 
1.  mm.  (.89  mm.),  width  .66  mm.  (.55  mm.)  Female. 
Body,  length  3.9  mm.  (3.72  mm.),  width  .94  mm.  (.66 
mm.);  head,  1.05  mm.  (.9  mm.),  width  .7  mm.  (.59 
mm.).  From  these  measurements  the  head  of  the  vari- 
ety is  proportionately  wider  than  in  the  type  forms. 
The  species  is  recognizable  by  its  dark  color  and  the 
characteristic  double  set  of  internal  bands  in  the 
forehead. 

Lipeurus  farallonii  Kellogg.      (Plate  VII,  fig.  4). 

New  Bfallophaga,  I,  1896,  p.  103,  pi.  y,  fig.  4. 

Many  specimes  from  two  individuals  of  Brandt's  Cor- 
morant, PhcUacrocorax  penicillatus  (Bay  of  Monterey, 
California).  Described  (as  a  Nirmua)  from  a  single 
female  from  a  Farallon  Cormorant,  PhalacrocoroiV  dilo- 
phus  cdbociliatus  (Bay  of  Monterey,  California).  The 
finding  of  the  males  of  this  species  shows  that  it  is  a 
Lipeurus  of  the  group  clypeati  sutura  distincta  and  allied 
to  Piaget's  setosus,  sub-setosus,  et  al,  taken  from  various 
cormorants.  The  marked  difference  in  size,  outline  and 
inarking  of  the  two  sexes  is  striking,  and  likely  to  be 
confusing  to  students  who  may  happen  to  meet  but  one 
sex.  Is  it  possible  that  Piaget's  Nirvius  dispar^  which 
the  female  of  farallonii  resembles,  can  be  the  female 
of  some  one  of  these  Lipeuri  of  the  cormorants? 
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Description  of  the  male.  Body,  length  1.72  mm., 
width  .36  mm.;  head,  length  .43  mm.,  width  .37  mm.; 
head  like  female,  perhaps  a  little  narrower,  compara- 
tively, behind;  anteunie  with  segments  1  and  2  rather 
large,  subequnl,  segments  3  and  4  very  small,  aubeqiial, 
and  segment  5  as  long  as  3  and  4  togetlier,  no  distinct 
appendage;  metathorax  with  sides  nearly  parallel,  not 
plainly  divergent  as  in  female:  abdomen  slender,  sides 
subparaliel,  ground  color  pale  golden  with  wide  whilish 
transverse  sutural  bands  ai  proraiueut  brown,  shining 
subcircular  lateral  blotches  lot  touching  the  narrow, 
inconspicuous  blackish  \t  ral  bands;  last  segment 
truncate  behind,  with  a  gro  i  of  four  prominent  hairs 
on  each  lateral  half  of  the  margin. 

Lipeunis  forficulatus  Nitzsi  (See  Kellogg,  New  Mat- 

lophagu,  I,  IS96,  p.  129,      I.   ix,  figs.    3,  4,  5  and  6). 

Specimens  from  a  Californian    Brown  Pelican,  Pek' 

canus  aili/ornivus  (Bay  of  Monterey,  California). 
Taken  previously  by  Kellogg  from  same  host  species, 
same  locality;  and  from  the  White  Pelican,  P.  erytkro- 
rhynchus  (Lawrence,   Kansas.) 


Lipeurus  squalidus  Nitzsch.  (See  Kellogg,  New  Mallo- 
phaga,  I,  18'J6,  p.  132,  pi.  x,  figs.  6  and  7.) 
Six  specimens  from  a  Shoveller,  Spatula  clypeafa 
(Palo  Alto,  California).  These  specimens  resemble  very 
much  those  specimens  which  Kellogg  collected  from 
Merganser  strralor  (see  New  Mallophaga,  I,  p.  130,  pi. 
X,  fig.  1).  In  tact,  we  fail  to  make  out  any  good  dis- 
tinction between  the  species  temporalis  Nitzsch  (found  on 
the  Mergansers)  and  the  species  squalidus  ol  Anas  &i\d 
allied  ducks. 
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Lipeorus  docophoroides  Piaget.     (See  Kellogg,  New  Mal- 
lophaga,  II,  1896,  pi.  Ixviii,  fig.  8). 

Two  female  specimens  from  a  Plumed  Partridge, 
Oreoriyx  picttis  plumifertis  (El  Dorado  county,  Califor- 
nia). These  specimens  differ  distinctly  in  the  less 
pointed  front  from  L.  docophoroides  taken  by  Kellogg 
from  CaUipepla  californica,  and  in  this  form  a  link 
between  docophoroides  and  dissimiilis  Piaget  (see  Kel- 
logg, New  Mallophaga,  II,  1896,  p.  507,  pi.  Ixviii,  fig. 
7).     We  have  given  these  specimens  a  varietal  name. 

Var.  califomicus  Kellogg  and  Chapman,  from  the 
Plumed  Partridge,  Oreortyx  pictua  plumiferus  (El 
Dorado  county,  California);  clypeal  front  not  so 
pointed  as  in  the  species  type,  but  approaching  the 
rounded  front  of  diasimilia  P.;  without  signature;  all 
the  antennal  segments  colored,  at  least  slightly,  instead 
of  only  the  last  three  as  in  the  species  type;  the  pus- 
tulated hairs  of  the  body  very  long  (longer  than  in  the 
typical  species  forms). 

Lipeurus  perplezus  n.  sp.     (Plate  VII,  fig.  5). 

Two  females  from  a  Columbian  Sharp-tailed  Grouse, 
Pedioccetes  phaaianellus  columbianus  (Pullman,  Wash- 
ington), and  many  females,  differing  slightly  in  shape 
of  metathorax  and  abdomen,  from  a  Sooty  Grouse,  Den- 
dragapuB  obscurua  fuliginoaus  (Kings  River  Canon,  Cal- 
ifornia). A  peculiar  broad,  robust  form  of  the  ^roup 
circumfasciati,  with  rounded  front.  Resembling  Piaget's 
L,  opimua  (Supplement,  p.  78,  pi.  viii,  fig.  6)  from 
Tantcua  giganteua  (Museum  of  Leyden).  Resembling 
also  in  general  outline  and  characters  Osborn's  Nirviua 
cordaiua,  a  specimen  of  which  we  have  taken  from 
Limoaa  hcemaatica.  Perhaps  both  of  these  forms  should 
be   referred   to   the   same   genus.     Piaget's    L.   opimua 
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should  accompauy  them.     Unfortunately,  all  of  tlies« 
species  are  represented  by  females  only. 

Description  of  female.  Body,  length  2.06  mm.,  widtli 
.59  mm.;  short,  broadly  elliptical  body,  with  short, 
broad  head,  broadly  rounded  in  front;  clear  fulvoiu 
with  pale  golden  brown  lateral,  transverse  abdomiB&l 
blotches. 

Head,  length  .53  mm.;  width  .5  mm.;  cordate,  dy- 
peal  front  broadly  rounded  'our  short  marginal  hairs 
on  the  front,  a  short  hair  on  he  margin  in  front  of  the 
autenuEe  which  are  short;  :  igmeut  2  of  the  antennre 
longer  than  segment  1,  ai  nent  5  longer  than  spg-  ' 
ments  3  or  4;  the  anterior  id  of  segment  3  and  aeg-  i 
ments  4  and  5  pale  fulvous,  s  [ew  short  hairs  on  the  seg-  I 
ments;  eye  prominent,  a  loi  hair  rising  from  its  dorsal 
surface,  and  with  a  cunspi  lous  black  fleck;  temples 
convex,  with  two  long  hairs  bl  d  two  or  three  short  prick- 
les; occipital  margin  slightly  concave;  antennal  bands 
slightly  darker  on  the  posterior  tips  and  continuous 
as  a  narrow,  even  marginal  border  of  pale  translucent 
golden  brown  on  the  front;  narrow,  occipital  blotch  of 
pale  golden  brown,  also  a  temporal  border  and  an 
occipital  band  of  tlie  same  color;  mandibles  dark  chest- 
nut-brown, showing  through  the  head. 

Prothorax  short,  lateral  margins  convex;  one  hair  iu 
the  posterior  angle;  pale  fulvous,  slightly  darker  on  the 
lateral  margins.  Metathorax  with  sides  diverging,  pos- 
terior angles  rounding,  with  a  long  hair  and  short 
prickle;  four  liairs  on  the  posterior  margin  in  groups 
of  two  in  small,  uncolored  pustnlations;  posterior  mar- 
gin with  a  slight  angle  on  the  abdomen;  pale  fulvous, 
slightly  darker  on  the  posterior  angle;  all  of  the  thorax 
with  a  more  whitish  ground  color  than  the  head.  Ster- 
nal markings  consisting  of  pale   iiitercoxal   lines  and  a 
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very  pale  median  metathoracic  blotch.     Legs  pale  ful- 
vous with  narrow  dark  marginal  borders. 

Abdomen  elongate-ovate,  tapering  rapidly  posteri- 
orly; segments  with  their  posterior  angles  slightly  pro- 
duced, each  with  from  one  to  three  hairs;  a  transverse 
series  of  a  few  long  dorsal  hairs  near  the  middle  of  the 
segments;  ground  color  pale  fulvous,  narrow  translu- 
cent brown  bands  on  the  lateral  margins;  broad  trans- 
verse pale  brown  blotches  on  segments  2  to  7,  darker 
on  their  inner  ends,  separated  by  a  broad  pale  median 
line,  also  a  broad  pale  band  on  the  posterior  margin  of 
each  segment;  segment  8  entirely  colored,  with  slight 
median  emarginations  on  the  anterior  and  posterior 
margiiis  of  the  blotch;  no  distinct  lateral  bands;  last 
segment  round,  narrowly  emarginate,  with  one  short 
hair  on  the  posterior  margin  of  each  rounding  angle; 
two  transverse  blotches,  one  on  each  side  of  the 
emargination. 

Giebelia. 
Giebelia  mirabilis  Kellogg. 

New  Mallophaga,  I,  1896,  p.  138,  pi.  \i,  tigs.  7  aud  8. 

Many  specimens  from  twenty-seven  out  of  thirty-four 
individuals  shot  of  the  Black-vented  Shearwater,  Puf- 
finua  opiathomelas]  from  ten  out  of  fourteen  individuals 
shot  of  the  Dark-bodied  Shearwater,  P,  griseus;  from 
all  out  of  six  individuals  shot  of  the  Pink-footed  Shear- 
water, P.  crealopua;  from  a  single  individual  shot  of  P. 
bulleriy  and  from  a  single  individual  shot  of  P.  ienui- 
rostris,  all  from  the  Bay  of  Monterey,  California.  Four 
specimens,  probably  stragglers  from  a  Short-tailed 
Albatross,  Diomedea  albatrus  (Bay  of  Monterey,  Cali- 
fornia.    The  species  was  described  from  P.  opiathomelaa. 


Oncophorus. 
Oncophoras  bisetosua  Piaget.     (Plate  VII,  fig.  fi). 

Lea  FedioiiliDes.  1S80,  p.  217,  pi.  iTiii.  fig.  4. 

Several  apecimeus  from  the  CaliforniaQ  Clapper  Rail, 
Rallun  obwletus  and  the  Virginia  Rail,  Rallut  I'ii^in- 
ianui*  (Palo  Alto,  California).  Piaget's  specimens  were 
taken  from  Rallina  plumUiventri/i,  R.  tricolor  and  B. 
is'tbdliim.  He  also  found  s)  sciniens  on  a  Yellow  Rail, 
PoTzann  noveboravensis  {fro:  i  North  America,  in  the 
Museum  of  Leyden).  The  specimens  from  this  last 
bird  are  distinguished  by  the  varietal  name  porzava, 
being  slightly  larger  than  the  type  specimens  and  show- 
ing certain  small  differences  in  hairs  and  markings.  Our 
specimens  from  Rallus  obsoletus  and  R.  i-irginianva  agree 
with  var.  porzanic  in  depar  ing  in  the  matter  of  sim 
and  hairs  of  dorsa!  surface  of  abdominal  segments  from  | 
the  type  specimens,  but  go  fa/ther  in  differing  and  must  •I 
he  (liatinguisht'd  by  a  varietal  iiuiiic. 

Var.  Ciitifuynicus  Kellogg  and  Chapman.  (Plate  VII, 
fig.  6).  From  the  Ciilifornian  Clapper  Rail,  fi([/?ws  oiiso- 
lelii"  (Palo  AUo,  California)  and  the  V'irginia  Kail 
Rallas  i-iryinianus  (Palo  AUo,  California).  (In  the  fol- 
lowing list  of  measurements  the  figures  in  parentheses 
are  those  given  by  Piaget  for  the  type  specimens). 
Female.  Body,  length  1.72  mm.  (1,35  mm.),  width  .5 
mm.  (.47  mm.);  head,  length  .53  mm.  (.47  mm.); 
width  .4  mm.  (.38  mm);  seven  hairs  on  margin  of  fore- 
hfiul,  of  wliich  two  are  longer  and  dorsal,  instead  of  six 
with  one  dorsal  as  in  the  types;  a  prominent  hair  in 
the  eye  not  mentioned  in  the  description  of  the  types; 
two  median  liairs  on  dorsal  aspect  of  each  abdominal 
segment,  as  in  the  variety  pui-ziimv  Piaget,  instead  of 
four    as    in    the    species    type.     The    female    has    large 
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quadrangular,  transverse,  lateral  abdominal  blotches  sep- 
arated by  a  narrow  median  uncolored  line  hardly  appar- 
ent on  segments  6-9;  a  strong  uncolored  transverse  line 
between  segments  7  and  8;  l^iteral  bands  black,  distinct, 
segmented.  In  the  male  the  transverse  abdominal 
blotches  are  continuous  across  the  segments,  with  widely 
separating,  uncolored,  transverse  sutures,  especially'on 
posterior  half  of  abdomen. 

Oncophorus  remotus  n.  sp.     (Plate  VII,  fig.  7). 

A  male  and  female  from  a  Great  Gray  Owl,  Scotioptex 
cinerea  (Pullman,  Washington).  Not  at  all  like  0. 
he.ttroceras  Piaget  (Les  Pediculines,  p.  222,  pi.  xviii, 
fig.  8)  from  Strix  buho^  which  has  the  head  varying 
markedly  in  the  sexes;  and  not  like  0,  hexopthalmos 
Nitzsch  (described  by  Nitzsch  as  a  Lipeurus  and  referred 
by  Giebel  to  Ornithohius,  and  by  Piaget  to  Oncophorus) 
from  Strix  nyctea. 

Description  of  the  male.  Body,  length  2.02  mm., 
w^idth  .93  mm.;  short,  broad;  pale  golden  brown,  with 
slightly  darker  bands  on  the  head  and  thorax. 

Head,  length  .65  mm.,  width  .59  mm.,  subpentagonal, 
broadly  rounding  in  front;  clypeus  slightly  convex,  two 
hairs  on  each  side  of  the  uncolored  clypeal  front,  a 
third  marginal  hair  in  front  of  the  suture;  a  long  mar- 
ginal hair  and  short  prickle  in  front  of  the  trabeculse 
which  are  long  and  acutely  angular;  antennae  with  its 
first  segment  as  long  as  all  the  other  segments  taken 
together,  third  segment  with  slight  but  appreciable  dis- 
tal projection,  a  few  short  spines  on  the  segments;  eye 
with  a  distinct  ocular  fleck  and  a  long  hair;  temples 
with  sides  nearly  straight,  two  long  hairs  and  two 
prickles  on  the  margin;  occipital  margin  straight,  with- 
out hairs  or  prickles;  general  color  of  the  head  pale 
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golden  brown;  clypeal  signature  very  pale  browii  but 
distinct,  anterior  margin  slightly  concave;  antenual 
bands  interrupted  at  the  suture,  darker  chestnut-brown 
at  the  posterior  extremities,  which  are  turned  almost  uI 
a  right  angle  with  the  anterior  half  aud  lie  hulf  way 
between  the  mandibles  and  base  of  the  antenna;  dis- 
tinct, angularly  contorted,  inner  bands  paler  than  tbe 
antennul  bauds;  occipital  bands  pale  anteriorly,  grow- 
ing darker  and  more  sha  defined  near  the  occipital 
margin. 

Prothorax  quadran^  ,  ith  rounded  posterior  an- 
gles, with  one  long  1  Lernal  markings  showing 
through  as  dark  bands  ne  the  lateral  margins,  bend- 
ing inwardly  before  tht  'ior  margin,  and  separated 
by  a  distinct,  uncolor  an  line.  Metathorax  wjtli 
convex,  divergent  sides  =■  ong  slender  hair  and  a 
prickle  on  the  lateral  ma:  near  the  posterior  angle, 
three  long  hairs  in  the  posLc  ior  angle;  a  serius  of  haira 
along  the  rounding,  imsterior  margin.  Legs  pule 
brown,  with  a  few  scattered  spines. 

Abdomen  broadly  elliptical,  narrowing  at  both  ex- 
tremities; a  few  long  hairs  in  the  posterior  angles  of 
the  segments;  a  transverse  series  of  hairs  on  the  poste- 
rior margins  of  the  segments;  segments  5,  6  and  7 
narrowed  in  the  middle;  last  segment  narrowly  round- 
ing, pointed,  with  two  long  hairs  on  the  posterior  mar- 
gin; ground  color  very  pale  golden  brown;  transverse 
lateral  blotches  indistinct,  separated  by  a  broad  un- 
colored  median  space,  except  on  segment  5,  where 
the  transverse  band  extends  across  the  entire  segment; 
segments  6,  7  and  8  with  a  broad  median  blotch  of 
darker  golden  brown;  segment  9  entirely  brown;  there 
are  but  slight  indieationri  of  defined  lateral  marginal 
bands ;  genitalia  distinct,  dark  golden  brown,  broad 
and  complex. 
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Female.  Body,  length  2.5  mm.,  width  .93  mm.; 
head,  length  .71  mm.,  width  .75  mm.  The  shape  of 
the  head  different,  the  temporal  margins  being  dis- 
tinctly convex;  segments  1  and  2  of  the  antennae  as 
long  as  segments  3,  4  and  5,  but  segment  2  longer  than 
segment  1.  Abdomen  widely  ellipitical,  but  distinctly 
more  elongate  and  less  narrowed  posteriorly;  very  pale 
golden  brown;  last  segment  emarginate,  with  rounding 
lateral  halves. 

Eurymetopus. 

Eorymetopus  taurus  Nitzsch.  (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  135,  pi.  xi,  figs.  3,  4,  5  and  6). 
Two  females  from  two  specimens  of  the  Short-tailed 
Albatross,  Diomedea  alhatrua  (Bay  of  Monterey,  Califor- 
nia). Previously  taken  by  Kellogg  from  same  host 
species  (same  locality).  A  single  immature  specimen, 
probably  a  straggler,  from  a  Black-vented  Shearwater, 
Pufinus  opisihomelaa  (Bay  of  Monterey,  California). 

Goniodes. 

Goniodes  mammillatus  Rudow.  (See  Kellogg,  New  Mal- 
lophaga,  II,  1896,  p.  509,  pi.  Ixix,  fig.  2). 
Two  immature  specimens  from  a  Columbian  Sharp- 
tailed  Grouse,  Pediocceies  phaaianellus  columbianus  (Pull- 
man, Washington).  Previously  taken  by  Kellogg  from 
Callipepla  califomica  (California). 

Colpocephalum. 

Colpocephalum  perplanum  n.  sp.     (Plate  VII,  fig.  8). 

One  specimen  from  a  Tufted   PuflBn,  Lunda  cirrhata 
(Bay  of  Monterey,  California).     This  form  resembles 


UO  CALIFORNIA   ACADICHT   OF   eCIBVCSS. 

0.  latifaficintum  Piaget  (Supplement,  p.  130,  pi.  J 
2),  from  Rhyvchope  jlavirontriit .  The  diCference  in  size, 
number  of  hairs  of  the  temples,  and  character  of  abdom- 
inal segments,  together  with  the  unrelated  host  leads 
us  to  make  the  specimen  the  type  of  a  new  species. 

Description  of  female.  Body,  length  1.84  mm.,  widtb 
.67  mm.;  golden  brown,  with  ill-defined,  median,  trniis- 
verse  abdominal  bands,  and  small  dark  brown  margi- 
nal abdominal  blotciies;  heat  and  thorax  with  blackish 
markings. 

Head,  length  .35  mm.,  «  (h  .54  mm.;  broadly  and 
Hatly  rounded  in  front,  with  nmerous,  rather  long,  and 
a  few  short,  marginal  hairs  one  very  long  marginal 
hair  just  in  front  of  the  i  ar  emargination,  and  two 
shorter   hairs   directly  on  angle;  ocular  emargina- 

tion pronounced  and  acui  y  angled  interiorly:  eye 
prominent,  emarginated,  i  Ih  a  large  ocular  fleck: 
ocular  fringe  distinct;  antenna*  with  last  segment 
broad,  exlenditig  beyond  the  head;  (emples  witli  anle- 
rior  angles  rounding,  posterior  angles  angularly  meet- 
ing the  occipital  margin;  three  very  long  and  some 
shorter  hairs  on  the  temporal  margin;  the  occiput 
slightly  concave,  with  four  rather  long  marginal  hairs; 
a  narrow,  curving,  fuscous  band  running  parallel  with 
the  elypeal  margin,  ending  at  the  lateral  extremities  in 
a  dark  chestnut  spot;  distinct,  black,  irregular,  ocular 
blotch;  triangular  bases  of  occipital  bands  blackish 
brown,  connected  by  an  even,  occipital  border,  narrow- 
ing medially. 

Prothorax  broad,  lateral  angles  acute,  bearing  one 
long  hair  and  a  short  spine,  sides  converging  poste- 
riorly, with  one  long  hair  in  the  posterior  angles;  a 
series  of  long  hairs  on  the  posterior  margin.  Meso- 
thorax    separated    from    the    metathorax   by  a  distinct, 
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lateral  constriction,  the  posterior  margin  being  distinctly 
marked  with  a  dark  brown  band  that  turns  in  at  the 
anterior  angles  along  the  lateral  margins.  Metathorax 
with  anterior  angles  extending  beyond  the  posterior 
margin  of  the  mesothorax;  sides  divergent,  posterior 
angles  with  two  long  hairs  and  two  short  spines;  pos- 
terior margin  straight  on  the  abdomen,  with  a  series 
of  long  hairs.  Legs  robust,  concolorous  with  the  meta- 
thorax. 

Abdomen  long,  ovate;  segments  equal,  with  one  or 
two  long  hairs  and  spines  in  posterior  angles,  and  one 
or  two  short  spines  on  lateral  margins  of  each  seg- 
ment; dorsal  surface  with  a  single  transverse  series  of 
hairs  along  the  posterior  margin  of  each  segment;  the 
ventral  surface  with  several  series  of  weakly  pustulated 
hairs  on  each  segment;  last  segment  flatly  convex,  with 
two  dorsal  hairs  near  the  lateral  margins;  ground  color 
pale  fuscous,  with  unevenly  colored  lateral  border  of 
darker  fuscous,  paling  on  the  outer  margins  and  darkest 
in  posterior  angles  of  segments  and  along  inner  mar- 
gin; a  longitudinal,  narrow,  uncolored,  submarginal 
line  parallel  with  the  lateral  margin;  ill  defined,  trans- 
verse bands  slightly  darker  fuscous. 

Colpocephalum  funebre  Kellogg. 

New  Mallophaga,  I,  1896,  p.  147,  pi.  xii,  fig.  7. 

One  specimen  from  Lams  heermanni  (Bay  of  Mon- 
terey, California).  Described  from  specimens  from 
Laras  glaucescens  (Bay  of  Monterey,  California). 

Colpocephalum  pingue  Kellogg. 

New  Mallophaga,  I,  1896,  p.  144,  pi.  xii,  fig.  5. 

One  specimen,  male,  from  a  Short-tailed  Albatross, 
Diomedea  aJhatrua  (Bay  of  Monterey,  California).  De- 
scribed from  the  same  host  species  (same  locality). 
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Colpocephalum  spinulosum  Piaget.     (Plate  VII,  fig.  91. 

Le:i  PediculioM.  ISSO,  p.  563,  pi.  ilrii,  Sg.  3. 

Many  specimeTis  from  eight  out  of  fifteen  individuala 
examined  of  tlit^  Saiiderling,  CaUdris  arenaria  (Pacific 
Grove,  California).  The  specimens  agree  in  all  essen- 
tial details  of  outline  aiad  markings  with  Piaget's 
description,  showing  the  characteristic,  finely  pustu- 
lated, dorsal  surface  of  the  ale,  with  the  single  trans- 
verse serie3  of  long  pustuli  sd  hairs  on  each  segment 
in  the  male  and  the  two  :  ries  in  the  female.  But 
there  is  a  marked  differenc*  in  size,  the  species  type 
our  apecimene.  Plaget's 
Amosa  vielanvra  (Musuem 
specimens  should  be  dis- 

3. 

hapman.     (Plate  VII,  fig. 
measurements  the  figures  [ 

in  brackets  are  ihe  dimensions  givon  by  Piaget  for  bis 
type  specimens,  Male.  Body,  length  1.72  mm.  (2.1 
mm.),  width  .5  mm.  (.64  mm);  head,  length  .31  mm. 
(.38  mm),  width  .34  mm.  (.5  mm).  Female.  Body, 
length  2.16  mm.  (2.45  ram.),  width  .7  mm.  (.86  mm.'); 
head,  length  .37  mm.  (.38  mm.),  width  .5  mm.  (.5 
mm.)  From  the  Sanderling,  Calidria  arenaria  (Pacific 
Grove,  California.) 


being  one-fourth  larger   tht 
specimens  were  taken  fn 
of  Leyden).     T!ie  Amen 
tinguished  by  a  varietal  ni 

Var.   minor  Kellogg  ai 
9).     In  the  following  table 


Colpocephalum  timidum  Kellogg. 

Sen-  Malloplmfii,  I,  !»«>,  p.  !■>"', 


pi.; 


One  specimen  from  a  Black-bellied  Plover,  Stiuatarola 
"•/Hutarold  (Pacific  Grove,  California).  Described  from 
Cliara<lri>i8  ilriininh-i"'   (Lawrence,  Kansas). 
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Colpocephalum  fiayescens  Nitzsch.     (See  Kellogg,  New 
Mallophaga,  II,  1896,  p.  525,  pi.  Ixxi,  fig.  4). 

Specimens  from  the  Golden  Eagle,  Aquila  chrysdetos 
(Palo  Alto,  California)  and  from  a  Siberian  Eagle, 
Hcdiceetua  pelagicus  (brought  alive  from  the  Arctic  Ocean 
to  California).  Taken  previously  by  Kellogg  from 
Haliceetus  leucocephalua  and  Archibuteo  lagopus  sancti- 
johannis  (Kansas).  Taken  by  Osborn  from  ''Swallow- 
tailed  Kite"  (Ames,  Iowa). 

Colpocephalum  grandiculum  n.  sp.     (Plate  VII,  fig.  10). 

One  specimen  from  a  California  Towhee,  Pipilo  fus- 
cus  criasalis  (Palo  Alto,  California).  Also  a  single 
specimen,  much  smaller,  (otherwise  not  indicating 
immaturity)  from  a  Heerman's  Song  Sparrow,  Melo- 
9piza  fasciata  heermanni  (Palo  Alto,  California),  which, 
because  of  the  similarity  in  outline,  characters  of  legs, 
and  general  markings,  may  be  referred  to  the  same 
species.  The  species  resembles  in  general  shape  C. 
fumidum  Kellogg  (New  Mallophaga,  II,  1896,  p.  523, 
pi.  Ixxi,  fig.  5)  from  a  California  Bush-Tit,  Psaitriparus 
TninimtLS  califomictia  (Palo  Alto,  California). 

Description  of  female.  Body,  length  2.28  mm., 
width  .81  mm.;  head  and  thorax  fulvous,  abdomen  dull 
fuscous;  small  ocular  and  occipital  blotches,  very  nar- 
row marginal,  lateral,  abdominal  bands;  temples  pro- 
duced angularly;  a  distinct  V-shaped  uncolored  marking 
between  the  ocular  emarginations,  projecting  backwards 
aa  a  more  or  less  distinct  uncolored  median  line  through 
the  thorax  and  abdominal  segments  1  to  6. 

Head,  length  .5  mm.,  width  .65  mm.;  front  broadly 

rounded,  subsemicircular;  several  hairs  on  the  strictly 

anterior  margin,  two  rather  long  hairs  on  the  lateral 

margin  of  the  front,  and  two  long  hairs  in  front  of  the 

ocular  emargination ;  eye  distinct,  almost  if  not  quite 
8 
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divided,  the  larger  and  aaterior  portion  lying  iu  the 
augle  of  the  ocular  emargi nation,  while  the  smaller,  i 
posterior  portion  lies  appareutly  on  a  ridge  thai  I 
extends  back  across  the  templea;  templea  pTomineut; 
anterior  margin  almost  at  right  angles  with  the  mediau 
line  of  the  head;  ocular  fringe  prominent,  extending 
as  far  as  the  anterior  temporal  angle,  a  few  short  hairs 
on  this  angle,  two  long  hairs  and  a  few  short  spines  on 
the  lateral  margins  and  tho  >osterior  rounding  angles; 
occipital  margin  medially  cc  vex;  head  smoky,  fulvous, 
distinct,  with  slightly  darkt  bands  extending  towards 
the    lateral    margin    fro  e   base    of    the    mandibles 

which  are  dark  brown;  a  v      laped  uncolored  marking, 
each  branch  extending  he  slight  swelling  in  front 

of  the  ocular  enia        n  lack  two-thirds  of  the  dis- 

tance to  the  occipital  where  the  uncolored  lines  1 

meet  at  the  apex  of  :ular  blotches  black,  even, 

angular,  extending  rwi  as  far  as  the  tincolored  I 
brmicli  of  the  V;  temples  very  narrowly  bordered  with 
dark  brown  on  the  posterior  angles;  occipital  blotches 
dark  brown  to  black,  sharply  defined  except  on  the 
anterior  extremity,  where  they  send  out  a  sharp  angular 
blotch;  lateral  extremities  long  and  gradually  narrow- 
ing, inner  extremities  blunt,  separated  by  a  fulvous 
median  space. 

Prothorax,  lateral  angles  bluntly  rounding,  with  one 
long  hair  and  a  short  spine;  lateral  margin  slightly 
concave,  latero-posterior  angles  with  no  hair;  posterior 
margin  rounding  on  the  mesothorax;  two  long  hairs  on 
the  posterior  margin  near  the  lateral  posterior  angles; 
evenly  fulvous,  slightly  darker  on  the  lateral  margins; 
chitin  transverse  and  longitudinal  bars  distinct.  Meso- 
thorax with  sides  diverging,  posterior  angles  slightly 
protruding,  separated  distinctly  from  the  metathoras, 
a  long  hair  on  the  lateral  margin,  a  dark  marginal  band 
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on  the  anterior  angles.  Metathorax  narrow,  sides 
diverging,  posterior  angles  rounding,  posterior  margin 
straight,  with  one  long  hair,  one  short  hair,  and  a  short 
spine;  narrow  dark  brown  marginal  band  on  the  ante- 
rior angle  and  lateral  border;  faint  indications  of  an 
ancolored  loxigitudinal  median  line.  Legs  robust; 
femora  broad;  fulvous  with  darker  markings  on  the  bor- 
der; a  series  of  short  hairs  on  the  outer  margin  of  the 
tibia.  Sternal  markings  consisting  of  intercoxal  lines, 
a  distinct  shield-shaped  median  blotch  on  the  pro- 
thorax,  a  narrow  median  darker  longitudinal  blotch 
between  the  pro-  and  mesothorax,  a  larger  median 
blotch  between  the  second  and  third  pair  of  legs,  with 
a  distinct  triangular  anterior  portion  and  a  quadrangu- 
lar posterior  portion. 

Abdomen  broadly  elongate;  posterior  angles  projecting 
but  little,  with  one  long  hair  in  each  angle,  and  a  series 
of  dorsal  hairs  on  the  posterior  margin  of  each  seg- 
ment; segments  widely  separated  by  uncolored  sutures; 
transverse  lateral  blotches  fuscous,  darkening  on  the 
lateral  margins  into  narrow  bands;  segments  1  to  5  with 
the  transverse  blotches  separated  by  a  narrow  uncolored 
median  line;  segments  5  to  8  entirely  dark  fuscous; 
last  segment  with  broadly  rounding  posterior  margin, 
one  long  and  one  short  hair  each  side  and  a  series  of 
short  hairs  on  the  posterior  margin;  color  an  even  fus- 
cous. Ventral  surface  a  small  median  triangular  fus- 
cous blotch  on  segment  1;  transverse  blotches  uninter- 
rupted, but  the  posterior  margin  of  the  blotches  on 
segments  2  to  6  emarginated,  darker  fuscous  on  the 
posterior  margin;  a  double  series  of  pustulated  hairs 
and  a  few  scattered  hairs  on  each  segment. 
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Ancistrona. 

Ancistrona  gigas  Piaget.  (See  Kellogg,  New  Mallo- 
phaga,  I,  1896,  p.  150,  pi.  siii,  figs.  1  and  2). 
A  few  specimens  from  the  Shearwaters,  Pvffinus  opii- 
thoiiielas  and  P.  grtneus  (from  one  individual  of  opw- 
thomelae  out  of  thirty-four  examined,  and  from  two  of 
gristue  out  of  fourteen  "■"■miued)  from  the  Bay  ot 
Monterey,   California.  t  in   previously  by  Kellogg 

from    Fulmarua  glacialie   '      a.    rodgersii  and  glupUcha 
(Bay  of  Monterey,  Califor      .)■ 


TrinotOE  luridum  Nitzsch.       'See   Kellogg,  New  Malb- 
phaga,  I,  18!)6,  p.  152,  pi.  liii,  fig.  4).  I 

Specimens  from  the  Bi        late,   Anas  americana,  and    | 
the    American    Scaup    Due       Aytkya   mariia   Tieardica,    \ 
(Palo  Alto,  California)  and  from  ihc  Shoveller,  Spatvln 
clypeata  (Mountain    View,     California).       Taken  prev- 
iously by  Kellogg   from   two   of  these   hosts,   and   from 
other  duck  species   (Kansas  and  California). 

Triaoton  lituratum  Nitzsch.     (See  Kellogg,  New  Mallo- 

phaga,  I,  1896,  p.  151,  pi.  xiii,  fig.  3). 

Specimens  from  the  Shoveller,  Spatula  clypeaia 
(Mountain  View,  California)  and  from  another  indi- 
vidual of  the  same  species  ( Palo  Alto,  California). 
Taken  previously  by  Kellogg  from  Dajila  acuta  and 
Merganser  americumifi  (Lawrence,  Kansas). 


Menopon. 

Menopon   tridens    Nitzsch.      (  See   Kellogg,  New  Mallo- 
pliaga,  I,  1896,  p.  165,  pi.  xv,  figs.  3  and  4). 
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Specimens  from  an  American  Eared  Grebe,  Colymbua 
nigricoUia  californicua  (Bay  of  Monterey,  California); 
from  the  Western  Grebe,  jEchmophorua  occidentalia  (one 
bird  from  Washington,  and  one  from  California);  and 
from  the  Californian  Clapper  Rail,  Rallua  obaoletua 
(three  birds),  and  the  Virginia  Rail,  Rallua  virginianua 
(Palo  Alto,  California).  Taken  previously  by  Kellogg 
from  the  two  hosts  first  named,  and  from  Urinator 
luvime  (California). 

Menopon  infrequens  Kellogg. 

New  Mallopbaga,  I,  1896,  p.  161,  pi.  xv,  Hg.  5. 

Ten  specimens  from  Larua  delewarenais  (Bay  of  Mon- 
terey, California).  Described  from  a  single  female  from 
Larua  glauceacena  (Bay  of  Monterey,  California).  The 
male  is  much  smaller  than  the  female,  as  shown  by  fol- 
lowing measurements:  body,  length  1.4  mm.,  width 
.6  mm.;  head,  length  .25  mm.,  width  .53  mm. 

Menopon  irrumpens  n.  sp.     (Plate  VIII,  fig.  1). 

Four  specimens  from  a  Short-tailed  Albatross,  Diome- 
dea  aWatrua  (Bay  of  Monterey,  California).  No  Meno- 
pon  has  been  hitherto  taken  from  an  Albatross. 

Description  of  female.  Body,  length  2.23  mm.;  width 
1.01  mm.;  short,  broad;  dark  chestnut-brown  with 
darker  blotches  on  the  head  and  lateral  bands  on  thorax 
and  abdomen. 

Head,  length  .4  mm.,  width  .74  mm.;  wide  through 
the  temples;  clypeus  broad,  with  a  slightly  angulated 
front;  one  rather  long  and  one  shorter  marginal  hair 
each  side  of  the  angular  point  of  the  clypeus,  a  short 
prickle  near  the  suture;  three  long  marginal  hairs  on 
the  slight  swelling  in  front  of  the  ocular  emargination, 
two  short  hairs  in  front  of  these,  nearer  the   suture; 
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ocular  fringe  distinct,  composed  of  stiff  curving  hairs 
which  extend  slightly  on  the  temporal  margin;  temples 
with  posterior  angles  produced;  four  long  pustulated 
hairs,  two  shorter  hairs,  and  one  sliort  spine  on  the 
margin;  occipital  margin  concave,  with  a  series  of  sii 
long  postulated  hairs  and  one  spine;  color  of  the  bead 
light  chestnut-brown,  with  dark  brown  ocular  blotches 
and  black  ocular  fleck,  and  dark  chestnut  markings  in 
front,  near  the  mandibles,  wt  ch  show  through  the  head 
distinctly :  occipital  marj;i  with  a  narrow  chestnut 
band,  darkening  into  broad     ;cipitai  blotches. 

Prothorax  broad,  sides  rap  ly  converging  posteriorly; 
lateral  angles  narrowly  roi""  ng,  with  a  short  spine  and 
a  long  pustulated  hair  in  ^i^g'^i  a  series  of  fourteen    ' 

strong  hairs  along  the  coi       x   posterior  margin;   geu- 
eral  color  dark  chestnut-1         n,  except  the  space  above    , 
the  conspicuous  dark  ;rse   chitin  bar,  which  is  i 

pale  fuscous:  the  lougitua  I  bars,  at  the  ends  of  the 
transverse  l)ar,  arc  narrow  but  distinct.  Metathoras 
short,  hardly  broader  than  the  prothorax;  sides  diver- 
gent, with  two  spines  on  the  lateral  margins;  two  long 
hairs  and  two  short  spines  on  the  posterior  angles;  a 
series  of  long  imstnlatcd  hairs  on  the  posterior  margin 
not  so  heavy,  liowever,  an  those  of  the  prothorax;  color 
chiefly  dark  chestnut-brown,  transverse  band  darken- 
ing into  11  narrow  black  line  along  the  lateral  margin, 
and  into  a  broad  triangle  in  the  posterior  angles;  in 
front  of  this  dark  ,baud,  a  pale,  broad,  mesosutural 
band,  and  in  front  of  this  the  pale  brown  mesothorax. 
Legs  of  the  palest  fuscous  of  the  prothorax,  with  sev- 
eral short,  stiff  hairs  on  the  femora  and  tibia. 

Abdomen  broadly  elliptical,  with  several  short  spines 
on  the  lateral  margins  of  the  segments,  and  from  one 
to   five   long  hairs   in   the   posterior  angles;  a  series  of 
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long  hairs  on  the  posterior  margin  of  each  segment; 
transverse  blotches  of  dark  chestnut-brown  continuous 
across  the  segments,  with  but  a  very  narrow,  pale,  pos- 
terior marginal  line;  the  lateral  marginal  bands  are  wide 
and  distinctly  darker  brown,  and  they  do  not  reach  the 
posterior  margins;  the  last  segment  broadly  emarginate, 
with  two  long,  dorsal  hairs  on  the  rounded,  posterior 
angles,  and  two  very  short  spines  on  the  inner  margin 
of  the  emargination;  the  ventral  surface  with  dark 
transverse  bands  and  a  series  of  hairs  along  the  poste- 
rior margin  of  each  segment. 

Menopon  paulttlum  n.  sp.     (Plate   VIII,  fig.  2). 

Specimens  from  three  out  of  thirty-four  individuals 
shot  of  the  Black-bodied  Shearwater,  Pujffinus  opiatho- 
melaSf  from  two  out  of  fourteen  shot  of  Puffinus  griseus, 
and  from  two  specimens  out  of  six  shot  of  Puffinus 
creatopus.  The  first  Menopon  species  recorded  from 
Pujffintte.  The  new  species  shows  no  special  resem- 
blance to  forms  taken  from  allied  birds,  like  Fulmars. 

Description  of  the  male.  Body,  length  1.13  mm., 
width  .5  mm.;  small,  pale  yellow  with  distinct  brown 
ocular  blotches;  abdomen  with  golden  transverse  bands 
and  brown  marginal  blotches. 

Head,  length  .26  mm.,  width  .38  mm.;  front  round- 
ing, with  four  short  hairs  on  the  margin,  one  marginal 
hair  at  the  suture,  three  long  and  one  short  [hair  in 
front  of  the  ocular  emargination  which  is  distinct  but 
shallow,  with  an  ocular  fringe;  maxillary  palpi  long, 
last  two  segments  extending  beyond  the  margin  of  the 
head;  eyes  inconspicuous  but  with  a  distinct  ocular 
fleck;  temples  but  little  expanded,  with  four  long  hairs 
and  several  short  spines  on  the  angles;  occipital  mar- 
gin but  slightly  concave;  head  pale  yellow  with 'a  brown 
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spot  just  outside  the  mandiblea  connected  with  them 
by  a  narrow  brown  band;  mandibles  dark,  ahowiuo 
through  the  head;  ocular  blotches  small,  uarrowiug 
posteriorly;  occipital  margin  with  a  narrow  brown  banJ 
and  small  occipital  blotches, 

Prothorax  with  anterior  angles  slightly  produced,  a 
short  prickle  and  a  long  hair  in  the  angle,  a  series  ot 
long  hairs  on  the  rounding  posterior  margin;  trans- 
verse and  longitudinal  chitin  bar's  pale  yet  distinct;  no 
blotches.  Metathorax  with  slight  lateral  emargiuatiou; 
posterior  margin  nearly  straight,  with  a  series  of  spiny 
hairs;  a  pale  golden,  narrow,  mesothoracic,  transverse 
band,  and  similarly  colored,  wider,  metathoracic  bands. 
Legs  pale  golden;  femora  thick.  A  median  prostenml 
blotch,  shield-shaped,  with  a  lateral  process  projecting 
backward  andoutward;  metasternnm  with  apale  median 
blotch  from  which  short  spiny  hairs  arise. 

Abdomen  elliptical,  with  posterior  angles  of  the  sep- 
ments  slightly  produced,  a  few  short  spines  on  the  lat- 
eral margins,  and  one  or  two  long  hairs  and  short 
spines  in  the  posterior  angles;  a  series  of  stiff  hairs 
along  the  posterior  margin  of  the  segments,  those  on 
the  last  segments  being  longer;  on  the  ventral  surface 
two  transverse  series  of  short  spiny  hairs  on  each  seg- 
ment; pale  golden  transverse  bands  extending  across 
the  segments  to  shiny  brown  snbcircular  marginal 
blotches;  last  segment  rounding  behind,  without  marg- 
inal blotches,  and  with  a  few  longish  hairs. 

Female.  Body,  length  1.74  mm.,  width  .67  mm.; 
head,  length  .27  mm.,  width  .45mm.,  thus  being  much 
longer  than  the  male;  transverse  bands  of  the  abdomen 
rather  more  distinct  than  in  the  male,  the  nncolored 
sutural  bands  being  thus  made  also  more  distinct,  each 
segment  with    posterior   series    of    hairs;    last  segment 
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with  six  stiff  hairs  on  each  rounding  angular  portion 
of  the  posterior  margin,  and  the  median  straight 
portion  with  an  uncolored  border  and  fringe  of  fine 
hairs. 

Menopon  petulans  n.  sp.     (Plate  VIII,  fig.  3). 

One  specimen  from  a  Black-bodied  Shearwater, 
Puffinua griseua  (Bay  of  Monterey,  California).  Shorter, 
broader,  and  darker  colored  than  paululum  n.  sp.  from 
Pujffinua  opiathomelas  (same  locality). 

Description  of  male.  Body,  length  1.34  mm.,  width 
.68  mm.;  short,  broadly  elliptical;  head  with  distinct 
ocular  emargination  and  projecting  temples;  general 
color  dark  fuscous  with  distinct,  large  black  ocular 
blotches;  transverse  abdominal  bands  fading  in  their 
medial  portions  but  distinct  laterally. 

Head,  length  .28  mm.,  width  .53  mm.;  front  rounded, 
with  a  very  slight  median  angulation;  a  rather  long 
median  hair  each  side  of  the  front  angulation;  a  short 
marginal  prickle  in  front  of  the  suture,  one  rather  long 
marginal  hair  just  back  of  the  suture;  two  pustulated 
hairs  and  one  long  spine  in  front  of  a  distinct  ocular 
emargination;  eye  distinct,  filling  base  of  ocular  emar- 
gination with  a  black  ocular  fleck;  temples  rounding, 
projecting,  with  three  long  hairs  and  several  spines; 
occipital  margin  concave,  with  six  long  hairs  and  two 
spines  on  the  margin;  front  of  the  head  with  slightly 
darker  brown  triangular  blotches  each  side  of  the  pale 
front;  mandibles  showing  through  the  head  as  a  dark 
brown  spot;  ocular  blotch  broad  and  distinctly  black, 
fading  gradually  along  the  temporal  margin;  occipital 
bands  faintly  showing;  occipital  blotches  distinct,  being 
connected  by  a  narrow  black  band  which  fades  on  the 
temporal  margins. 
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Prothorax  with  lateral  angles  narrowly  rounding, 
with  one  long  hair  and  a  short  spine,  a  series  of  long 
hairs  on  the  rounding  posterior  margin;  lateral  blotche; 
but  little  darker  on  the  margins;  transverse  chitin  bar 
distinct,  but  little  darker  than  the  fuscous  ground  color 
of  the  prothorax.  Metathorax  short,  lateral  mar^int 
slightly  divergent,  a  little  concave,  a  short  prickle  new 
the  posterior  angles  and  a  long  hair  and  one  short  spiue<j 
in  the  angle;  a  series  of  hairs  along  the  weakly  convi 
posterior  margin;  lateral  blotches  distinct,  meeting  on 
the  median  line;  darker  brown  to  black  on  the  latt-ral 
margins,  a  pale  band  on  the  posterior  margin,  hep 
robust,  pale  fuscous  with  darker  marginal  markio^s. 
Sternal  markings  consisting  of  a  distinct  median 
blotch,  with  rounded  anterior  margins,  posterior  angles 
projecting  backward,  posterior  margin  also  produceii 
into  a  distinct  angle. 

Abdomen  broadly  elliptical,  segments  with  shorl 
spines  on  the  laleral  umrgin.'^  und  a  few  long  hairs  iu 
the  posterior  angles;  a  series  of  dorsal,  spiny  hairs  ou 
the  posterior  margin  of  each  segment;  general  color  of 
the  abdomen  dark  fuscous;  lateral  blotches  distinct, 
black  on  the  laleral  margins,  paler  and  fading  out  med- 
ially on  the  segments  before  segment  7;  segments  7  and 
8  with  continuous  transverse  bauds;  segment  9  wide, 
with  two  lateral  blotches  meeting  narrowly  on  the 
median  line  and  a  paler  band  on  the  lateral  margin; 
the  last  segment  tiatly  rounding;  two  short  hairs  on  the 
posterior  margin;  ventral  markings  very  similar  to 
those  of  the  dorsal  surface,  also  a  similar  series  of  hairs 
on  the  posterior  margins  of   the  segments. 
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Henopon  titan  Piaget.     (See  Kellogg,  New  Mallophaga, 
I,  1896,  p.  163,  pi.  XV,  fig.  2). 

One  male  from  a  Brandt's  Cormorant,  Phalacrocorax 
penicillatus  (Bay  of  Monterey,  California).  This  speci- 
men diflfers  from  every  other  individual  of  this  curious 
species  that  I  have  yet  examined.  It  is  smaller  than 
WdLV,  linearis y  the  blotches  of  thorax  are  different,  and 
the  incomplete  series  of  pustulated  hairs  along  the  poste- 
rior margins  of  the  abdominal  cross-bands  conspicuously 
differ  from  the  usual  condition  in  titan.  Titan  has  not 
before  been  taken  from  any  other  bird  than  a  pelican, 
and  this  single  individual  from  a  cormorant  may  be  a 
straggler.  If  so,  it  must  have  come  from  Pelecanus  cali- 
fomims,  the  only  species  of  pelican  found  in  the  Bay 
of  Monterey  i 

Var.   incompositum  Kellogg  and   Chapman.      (Plate 
VIII,  figs.  4  and  5).  Male,  body,  length  4.6  mm.,  width 
1.66  mm.;    head,  length   .62  mm.,  width  1.  mm.;  the 
smallest  variety  of  titan  yet  noted;  mesothorax  with  a 
narrow  transverse  blackish  band  continuous  across  the 
segment;  metathorax  with  triangular,  blackish,  lateral 
blotches,  apex  projecting  inward;  abdominal  segments 
1-8  with  continuous,  blackish,  transversal  bands,  paler 
on  segments  7  and  8;  an  incomplete  series  of  pustules 
(six  complete  and  prominent  on  segments  3-6)  along 
posterior  margin  of  each  transverse  band;  last  segment 
with   a   small  transversal   linear  blotch  on   each  side; 
genital  blotch  on   underside  of  segment  8  composed  of 
two  lateral  triangles  partly  overlapping  a  central  shield, 
from  which  projects  anteriorly  a  sharp,  distinct,  linear 
process;  laterad  of  this  central  compound  blotch  there 
is  on  each  side  a  weakly  curving,  blackish,  diagonal, 
linear  blotch.     Found   on  Brandt's  Cormorant,  Phala- 
crocorax penicillatus  (Bay  of  Monterey,  California). 
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Menopon  titan  vur.  linearis  Kellogg. 

New  MHllopbngi..  1.  ISBfi,  p.  163,  pi.  it,  fig.  i 

Many  specitiieus  from  the  Califoraiaii  Brown  Pelican, 
Pdecanvn  califor-nicus  (Bay  of  Monleroy,  Californift), 
Described  from  the  same  host  species,  same  locality. 

Menopon  funereum  n.  sp.     (Plate  VIII,  fig.  6). 

A  single  male  from  a.  Gairdner's  Woodpecker,  Dryo- 
haica  pubeacfns  ijainlnerii  (Suool,  California),  and  a  pale 
malo  /rom  u  Weatern  Evening  Grosbeak,  Votxathraa^a 
vespertinus  monlanuK  (California).  This  second  speci- 
men determined  with  doubt.  Not  like  M.  pici  Denny 
(Monograph,  Anoplur.  Brit.,  p.  219,  pi.  xx,  fig.  5;  Pia- 
get.  Supplement,  p.  93,  pi.  x,  fig.  3)  from  Picus  viridi*; 
also  differing  distinctly  from  vV.  prfpcwrsor  Kellogg  (Ma!« 
lophaga  from  Birds  of  Panama,  Baja  California,  aud 
Alaska,  in  New  Mallophaga,  III,  1899,  p.  46,  pi.  iv. 
fig.   8)   from    Mflanerpss  uropfjgialh  (Baja  California).' 

Description  of  tlie  male.  Body,  length  1.5  mm., 
width  .59  mm.;  mostly  dark  colored  because  of  the 
strong,  continuous,  brown,  transverse,  abdominal  bands 
and  the  blackish  marking  of  the  head,  thorax  and  legs; 
thorax  long,  with  mesolhoracic  sutural  line  distinct 
under  magnification. 

Head,  length  .4  mm.,  width  .56  mm.;  front  convex, 
with  two  marginal  hairs  near  the  median  line  of  the 
front,  a  short  prickle  midway  between  this  hair  and  a 
long  hair  and  short  spine  which  are  on  the  angle  in 
frout  of  a  slight  lateral  concavity,  in  which  are  a  long 
bair  and  sliort  prickle;  a  long  hair  and  shorter  hair 
near  the  posterior  angle  of  the  concavity  and  in  front 
of  the  angle  before  the  ocular  emargination  on  which 
are  two  long  hairs;  eye  large,  filling  the  inner  angle 
of  the  ocular  emargination,  distinctly  emarginate  aud 
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with  a  large  black  ocular  fleck;  a  rather  long  hair  on 
its  dorsal  surface  near  the  margin;  a  distinct  ocular 
fringe;  temple  meeting  the  ocular  emargination  angu- 
larly; fine,  long,  pustulated  hairs  and  some  short  spines 
on  the  temporal  margin;  occipital  margin  concave, 
with  two  long  hairs  near  the  median  line ;  ground  color 
of  the  head  pale  fuscous  with  dark  blackish  brown 
blotches  each  side  of  the  front;  ocular  blotches  broad, 
distinct  on  the  posterior  margin  but  fading  anteriorly 
till  they  color  the  angle  in  front  of  the  ocular  emargi- 
nation; temples  narrowly  and  irregularly  bordered 
with  dark  brown;  occipital  margin  with  a  defined 
blackish  brown  band,  widening  into  angular  occipital 
blotches;  distinct  occipital  signature. 

Prothorax  short;  anterior  angles  inconspicuous,  with 
two  spines;  posterior  margin  with  a  series  of  long  hairs; 
ground  color  dark  fuscous,  with  distinct  chitin  bars. 
Mesothorax  and  metathorax  long,  being  separated  by  a 
narrow,  uncolored  suture  and  slight  lateral  emargin- 
ation, mesothorax  dark  on  the  anterior  portion ;  meta- 
thorax with  distinct  dark  chitin  bars.  Sternal  mark- 
ings consisting  of  dark  intercoxal  lines;  prothorax  with 
distinct  median  blotch  of  pale  fuscous,  a  distinct 
V-shaped  chitin  bar  longitudinally  across  it;  dark 
median  blotches  on  the  meso-  and  metathorax.  Legs 
large,  pale  fuscous  with  dark  marginal  borders  and 
semiannulations;  scattered  hairs  and  spines. 

Abdomen  short,  broadly  elliptical,  small  as  compared 
with  the  large  head  and  thorax,  which  are  together 
longer  than  the  abdomen;  a  series  of  long  hairs  on  the 
posterior  margin  of  each  segment  and  a  few  short  spines 
and  hairs  in  the  posterior  angles;  each  segment  with  a 
broad,  dark,  transverse  band,  darker  on  the  lateral 
margin    and   covering   almost   all   of    the   segment;    a 
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longitudinal,  submarginal,  pale  band,  parallel  with  tbs 
hUeral  margins  of  the  abdomen;  last  segment  broadly 
rounded,  with  several  long  huira  near  the  lateral  mar- 
gin and  some  sborler  hairs  on  the  posterior  portion  of 
the  segment;  ventral  surface  with  at  least  one  series  of 
short  pustulated  hairs  on  the  posterior  margin  of  each 
segment;  genitalia  distinct,  angular,  extending  far  for- 
ward in  the  body. 

Menopon  distinctum  n.  sp.     (Plate  VIII,  fig.  7). 

Specimens  from  two  specimens  of  the  Ash-throated 
Flycatcher,  Myiarchus  cinerascens  (Palo  Alto  and  Onta- 
rio, California),  and  from  a  Cactus  Wren,  HfUodijU^ 
.brunneicapillua  (Ontario,  California).  A  well  marked 
form. 

Description  of  the  female.  Body,  length  1.5  mm. 
width  .62  mm.,  elongate-ellipiticat;  pale  Iransluci^nl 
fuscous  with  blackish  brown  ocular  blotches:  black  ocu- 
hir  fleck  and  small  blackish  spots  on  the  lateral  margins 
of  the  front;  dark  transverse  blotches  on  the  abdomen; 
a  distinct  pale  submarginal  longitudinal  line  parallel 
with  tlie  lateral  margin  of  the  abdomen. 

Head,  length  .31  mm.,  width  .46  ram.;  parabolic, 
wide  through  the  temples;  front  broadly  rounding,  a 
slight  angulation  in  front;  one  hair  each  side  of  this 
angulation;  two  hairs  on  the  lateral  margin  of  the 
front;  two  long  hairs  on  a  slight  swelling  in  front  of  a 
distinct  ocular  emargination;  one  long  and  two  short 
hairs  on  the  dorsal  surface,  in  front  of  the  ocular  emar- 
gination; eye  large,  filling  the  angle  of  the  emargina- 
tion and  extending  on  the  temple,  with  a  slight  con- 
striction; a  short  spine  on  the  posterior  portion,  and  a 
large  black  ocular  fleck;  ocular  fringe  made  up  of  cora- 
jiaratively  few  stiff  spines,  more  numerous  on  the  outer 


NEW    MALLOPHAGA.  127 

margin  in  front  of  the  temples:  two  long  hairs  and  sev- 
eral shorter  hairs  on  the  temporal  margin;  occipital 
margin  nearly  straight,  with  two  long  and  two  short 
hairs;  pale  translucent  fuscous;  mandibles  dark,  show- 
ing through  the  front;  a  dark  spot  on  the  lateral  mar- 
gin of  the  front  outside  the  base  of  the  mandibles; 
ocular  blotches  dark  brown  to  black,  extending  forward 
as  far  as  the  dark  lateral  blotches,  but  paler  chestnut- 
brown  anteriorly;  dark  narrow  border  on  the  occiput, 
occipital  bands  pale  yet  distinct. 

Prothorax  with  convex  lateral  margins;  a  short  spine 
in  the  anterior  angle;  a  few  spines  on  the  lateral  mar- 
gin; a  series  of  long  hairs  on  the  rounding  posterior 
margin;  fulvous,  with  dark  transverse  and  longitudinal 
chitin  bars  distinct.  Mesothorax  wide,  with  strongly 
divergent  sides;  a  few  spines  on  the  lateral  margin; 
one  long  hair  and  several  spines  in  the  posterior  angle; 
dark  inner  chitin  bars  extending  along  the  anterior 
angle  and  back  across  the  segment;  a  second  chitin  bar 
extending  from  the  lateral  margin  back  across  the 
metathorax;  the  posterior  angle  of  the  mesothorax  dark 
fuscous,  otherwise  the  segment  is  pale  translucent  fus- 
cous. Metathorax  narrow;  a  long  hair  and  a  short 
spine  in  the  posterior  angles;  dark  lateral  triangular 
blotches,  fading  inwardly.  Legs  long,  pale  translucent 
fuscous,  with  dark  fuscous  borders  and  semiannula- 
tions;  many  short  spines  on  the  femora.  Sternal  mark- 
ings consisting  of  distinct  brown  intercoxal  lines  and 
a  pale  but  distinct  wedge-shaped  median  blotch. 

Abdomen  broadly  elliptical;  several  spines  on  the 
lateral  margins  of  the  segments;  some  long  hairs  in  the 
posterior  angles;  many  dorsal  spines,  not  arranged  in 
any  definite  series  on  the  segments;  lateral  margi- 
nal   blotches  dark  fuscous,  separated  from  the  median 
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transverse  blotches  by  a  pale  Bubmarginal  band,  parallel 
with  the  lateral  margin  of  the  abdomen;  median  trau*- 
verse  blotches  paler  fuscous;  trunsverae  bands  of  sei;- 
nients  1  to  6  widely  separated  by  uncolored  sutural 
bauds;  last  segment  rounding,  with  a  fringe  of  hairs 
on  the  posterior  margin,  dark  transverse  blotch  nar- 
rowed distinctly  in  the  middle,  ventral  transversa 
bands  distinctly  fuscous;  many  hairs  arranged  nearly 
in  two  definite  series  in  each  segment. 

Male.  Body,  length  1.  mm.,  width  .59  mm.;  head, 
length  .25  mm.,  width  .5  mm. 

MenopoQ  persignatum  n.  sp.     (Plate  IX,  fig.  1). 

Many  specimens  from  the  California  Jay,  Aphelocoma 
mlifornica  (2  specimens,  Mountain  View,  California). 
Resembling  in  general  shape  and  characters  the  three  or 
four  species  of  Menopon  described  by  Nitzsch  and  Piagel 
from  the  European  Jays. 

Description  of  the  female.  Body,  length  2.03  mm., 
width  ,75  mm.;  long,  narrow;  pale  fuscous  with  dis- 
tinct black  ocular  blotches,  blackish  lines  in  the 
thorax,  and  broad  dark  fuscous  transverse  abdomiual 
bands. 

Head,  length  .34  ram.,  width  .50  mm,;  front  broaJly 
but  slightly  angularly  rounding;  no  hairs  on  the  frontal 
margin,  one  long  and  two  shorter  hairs  on  the  lateral 
margins  of  forehead,  besides  two  long  hairs  just  in  front 
of  the  ocular  emargination,  which  is  nearly  filled  by 
the  large  eye  which  is  slightly  emarginated  and  bears 
a  short  prickle;  ocular  fringe  with  only  a  few  hairs  of 
uneven  length;  temples  produced,  rather  narrowly 
rounded,  with  five  long  hairs  and  several  short  hairs 
and  spines  on  the  margin  ;  occipital  margin  straight  in 
ils   middle   portion  ;   one  long  and  one  short  hair  near 
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the  posterior  margiu,  and  one  hair  on  each  side  of  the 
median  line;  ground  color  of  the  head  fuscous  with 
distinct,  curving,  linear  blackish  ocular  blotches;  an 
indistinct  brown  occipital  signature  with  anterior  angles 
produced  laterally. 

Prothorax  large,  lateral  angles  with  one  long  hair 
and  a  short  spine,  two  long  hairs  in  the  broadly 
rounded  posterior  angle  and  a  series  of  six  long  hairs 
on  the  straight  posterior  margin.  Mesothorax  with 
four  or  five  short  spines  on  the  lateral  margin  and 
two  long  hairs  and  two  spines  in  the  posterior  angle;  a 
series  of  stiff  hairs  along  the  posterior  margin.  Meta- 
thorax  with  a  series  of  stifif  hairs  on  its  posterior  mar- 
gin, and  in  the  posterior  angle  one  long  hair  and  two 
spines;  ground  color  of  the  thorax  is  pale  fuscous,  no 
distinct  blotches,  but  dark  transverse  and  longitudinal 
chitin  bars  on  the  prothorax;  curving  chitin  bars  on 
the  anterior  angle  of  the  mesothorax,  and  a  pair  of 
chitin  bars  extending  from  the  anterior  half  of  the 
lateral  margin  of  the  mesothorax  back  across  the  meta- 
thorax  as  far  as  the  third  pair  of  coxae.  Sternal  mark- 
ings consisting  of  dark  intercoxal  lines;  on  the  pro- 
thorax a  small  median  blotch  with  the  posterior  angles 
extended  in  dark  chitin  bars  which  extend  forward  to 
the  anterior  margin;  the  posterior  margin  of  the  blotch 
extends  back  in  a  narrow  point;  a  large  wedge-shaped 
blotch  between  the  second  and  third  pair  of  coxae;  this 
blotch  has  a  series  of  short  pustulated  hairs  on  its 
anterior  and  lateral  margins.  Legs  pale  fuscous  with 
narrow  dark  borders. 

Abdomen  elongate-elliptical;  two  long  hairs  and  short 
spines  in  the  posterior  angles;  a  series  of  short  hairs  on 
the   posterior  margin  of  each  segment,  growing  more 
stifif  and  spine-like  near  the  lateral  margin;   hr^^^^ 
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fuscous  transverse  bands  separated  by  broad  pale 
sutural  bands;  darkening  laterally  to  form  broad  dark 
lateral  bands,  set  off  by  rather  broad  pale  submarginal, 
longitudinal  bands;  last  segment  flatly  rounding,  with 
a  fringe  of  fine  hairs;  ventral  surface  with  similar 
markings,  but  with  an  irregular  median  transverse 
series  of  hairs,  besides  tlie  series  on  the  posterior  margin 
of  the  segment. 

Male,  Body,  lengtli  I, -5  im.,  width  .75  mm.:  head, 
length    ,28    mm.,    width  mm.,   thus    being  niucli 

smaller  than  the  female;  also  of  short,  broad,  ova) 
shape  rather  than  elongate  and  narrow;  darker  aud 
more  evenly  fuscous;  pale  submarginal  longitudinal 
bands  parallel  with  the  s  of  the   abdomen  less  dis- 

tinct than  in  female;  tranav  irse  bands  narrow  and  less 
definite;  lateral  blotches  niLrrow  and  darker  on  iho 
posterior  margin  of  the  segn  ents;  last  segment  slightly 
angular,  with  a  fringe  of  hairs;  genitalia  faintly  dislJu- 
guishiiblc  through  the  body,  extending  forward  into 
segment  7. 

Menopon  incertum  Kellogg. 

New  UBlloplrngft,  II.  1896,  p.  5.^3,  pi.  liiiii,   flg.  2. 

Many  specimens  from  a  Russet-backed  Thrush,  Tur- 
dun  astiilatiiK  (Palo  Alto,  California);  a  Western  Lark 
Sparrow,  Chomleslen'  grammaats  strigatus  (Ontario,  Cali- 
fornia); and  a  Vigor's  Wren,  Tkryothoras  bewickH  spi- 
hirus  (Palo  Alto,  California),  Taken  previously  by 
Kellogg  from  Tardut  uaiulatun  and  from  the  Amerfcan 
Goldfinch,  S/iinuK  trinii.i  (same  locality). 

Menopon  mxstum  n.  sp.     (Plate  IX,  fig.  2). 

Two  specimens  from  a  Golden-crowned  Sparrow, 
Zoiiolrivhia    i-oi-omtlu    (Palo     Alto,    California),    and    a 
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Samuel's  Song  Sparrov^,  Melospiza  fasciata  samuelia 
(Palo  Alto,  California).  A  short,  broad  species,-  with 
short,  wide  bead,  and  wide  prothorax,  approaching  the 
Euream  type  of  Menopon  (see  p.  133  this  paper). 

Description.  Body,  length  1.37  mm.;  width  .81  mm.; 
short,  broad;  head  very  short  and  wide,  not  of  the 
usual  evenly  crescentic  type;  occipital  margin  straight 
and  dark;  general  color  dark  fuscous,  the  dark  mark- 
ings of  the  head  making  the  posterior  portion  appear 
quadrangular. 

Head,  length  .28  mm.,  width  .59  mm.;  front  broad, 
flatly  rounded;  six  hairs  on  the  front,  one  each  side  of 
the  angulation  and  three  (one  long  and  two  shorter) 
hairs  on  the  lateral  margins  of  the  front;  two  hairs  on 
the  angle  in  front  of  the  ocular  emargination;  lateral 
margin  of  the  forehead  almost  at  right  angles  with  the 
lateral  margins  of  the  front;  eye  large,  prominent,  with 
a  large  black  ocular  fleck  and  a  short  spine;  ocular 
fringe  sparsely  spined;  temples  projecting  strongly, 
and  narrowly  convex,  with  three  long  hairs  and  several 
shorter  hairs  and  spines;  occipital  margin  straight;  a 
narrow,  broad  submarginal  band  across  the  front,  its 
posterior  ends  bending  in  so  as  to  leave  clear  pale 
brown  the  anterior  portion  of  the  angle  in  front  of  the 
ocular  emargination;  from  this  angle  a  distinct  dark 
fuscous  quadrangular  blotch  extends  back  to  the  occip- 
ital margin,  cutting  off  the  rounding  temples  which,  are 
very  pale  fuscous;  ocular  blotches  narrow  and  dark, 
extending  forward  along  the  ocular  emargination, 
meeting  the  anterior  margin  of  the  dark  fuscous 
blotch  interrupting  the  arms  of  the  narrow  uncolored 
V-shaped  marking,  which  has  its  branches  rising  from 
the  inner  angle  of  the  ocular  emargination  and  its  ver- 
tex on  the  occipital  margin;  occipital   blotches  blackish 
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browii,  connected  by  a  narrow  even  line  on  the  occip- 
ilal  marpii;  a  dark  broad  occipital  signature  showing 
through  the,  liead, 

Prothorax  short  and  wide;  two  short  spines  in  the 
anterior  margin  aud  a  aeries  of  four  long  pustulaleti 
hairs  and  one  short  spine  on  each  rounding  lateral  and 
posterior  margin;  transverse  and  longitudinal  chilin 
bars  distinct;  median  portion  of  the  prothoras  [lale 
anteriorly,  but  darker  fuecoue  towards  the  posterior 
margin;  lateral  portions,  bevond  Ihe  longitudinal  chitin 
bars,  dark  fuscous.  Mes  horax  narrow;  posterior 
angles  distinctly  angular,  w  .h  a  long  hair  and  spine; 
dark  transverse  band  oi  e  posterior  margin,  dark 
longitudinal  chitin   bars  mding  from   the    anterior 

angles  across   tbo  nies<  c;  a   second  pair  of  cbitiu 

bars  extending  froi  rior,  lateral  margins  back 

across  the  meta  thorax  narrow,  appearing 

like  the  first  abot         ii  ent:  a  long  hair  and  two 

.•ipinea  in  tin'  posterior  angle:  a  dark  brown  transverse 
band  across  the  lateral  margin.  Sternal  markings  con- 
sisting of  dark  intercoxal  lines,  a  median  blotch  on  the 
prothorax,  with  the  posterior  angles  produced  laterally, 
meeting  narrow  dark  chitin  bars  which  extend  forward 
to  the  anterior  margin;  the  posterior  margin  of  the 
blotch  also  produced  in  an  angle;  a  broad  brown  median 
band  between  tbe  second  and  third  pair  of  legs,  also 
extending  onto  the  first  abdominal  segments;  a  few 
scattered  pustulated  hairs  on  this  band.  Legs  large,  pale 
fuscous,  with  narrow  dark  borders  and  scattered  hairs. 

Abdomen  broadly  ovate,  the  poles  broadly  truncate; 
posterior  angles  projecting,  with  one  or  two  long  hairs 
and  a  short  spine;  segments  narrower  on  the  anterior 
half  of  thy  abdomen;  a  few  hairs  on  the  posterior 
margin  of  the  segments;  enlire  abdomen  a   dark  rich 
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fuscous,  darker  on  the  posterior  margins  of  the  seg- 
ments; last  segment  broad,  narrow,  with  a  fringe  of 
hairs  along  the  rounding  posterior  margin. 

Menopon  malleus  Nitzsch  (Plate  IX,  fig.  3). 

Germar*s  Mag.  £nt.,  ISlS,  vol.  iii,  p.  301. 

Eureum  malleus  Nitzsch,  Burmeister,  Haudb.  d.  Ent.,  1840,  vol.  ii, 
p.  441;  Denny,  Monograph.  Anopliir.  Brit.,  1842,  p.  288;  Giebel, 
Insecta  Epizoa,  1874,  p.  249;  Piaget,  Les  Pediculiues,  1880, 
p.  608,  Supplement,  1885,  p.  139,  pi.  xv,  fig.  3. 

A  single  immature  specimen  from  a  CliflF  Swallow, 
Peirochelidon  lunifrons  (Ontario,  California),  and  an 
adult  female  and  an  immature  specimen  from  a  Cactus 
Wren,  Heleodytes  brunneicapilliis  (Ontario,  California). 
The  single  specimen  of  this  species  previously  known 
was  collected  by  Nitzsch  in  1814  from  Hirundo  vustica. 
As  the  above  named  CliflF  Swallow  and  Cactus  Wren 
were  collected  by  the  same  person  on  the  same  day  it 
Toay  be  that  the  two  individuals  taken  from  the  wren 
are  stragglers  from  the  swallow. 

This  species  has  heretofore  been  attributed  to  the 
genus  Eureum  Nitzsch,  the  genus  being  based  upon  the 
single  specimen  (which,  though  heretofore  apparently 
not  so  considered,  is  immature)  of  this  species  and  a 
very  few  specimens  of  another  very  diflferent  species, 
cimicoides  Nitzsch  from  the  European  Swift  Gypselus 
apu8.  Piaget  has  suspected  that  both  these  species  are 
merely  rather  aberrant  members  of  the  genus  MenopoUy 
which  position,  as  regards  the  species  malleus,  at  least, 
we 'take  unqualifiedly.  The  two  species  have  been  held 
together  partly  through  the  usual  conception  of  the 
near  relationship  of  the  hosts;  as  Nitzsch  says,  '*habiia- 
iio  in  chtlidonum  familia*^  (Germar's  Mag.  Ent.,  vol. 
iii,  p.  301,  1818).  Now,  in  fact,  the  swallows  and  the 
swifts  are  not  nearly  related  at  all,  the  swifts'  finding 
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their  near  relations  among  the  njght-hawks  and  hum- 
miagbirds.  The  finding  of  an  immature  and  an  adull 
female  together  on  the  wren,  in  addition  to  a  single 
imtuature  specimen  on  the  swallow,  allows  us  to  present 
new  evidence  of  the  agreement  of  the  species  in  generic 
characters  with  Menopon.  The  Menopon  species,  www- 
turn,  described  in  this  paper,  serves  as  an  easy  9l«p 
from  the  more  typical  Menopon  type  to  this  peculiar 
Eurtiim  type  with  its  shi"  ,  broad  head,  its  short, 
broad  prothorax,  and  lo  ,  heavy  legs.  Menopon 
robristum  Kellogg   (New  ophaga,   II,  1896,  p.  528, 

pi.  Ixxii,  fig,  3)  is  of  this  gradatory  type,  and  pre- 
sents "a  mingling  of  characLi  rs  of  Menopon,  Ancwtrona, 
and  Eureum;  a  short,  bmm  lead  with  strongly  chilin- 
ized,  backward-projectiu  i  icesses  on  the  ventral  sur- 
face like  Ancistrona;  a  ax  like  Eureum;  and  the 
habitus  and  general  b  iracters  of  Menopon"  {Kel- 
logg, 1.  c).  Osborn's  m  tansum  (Insects  Affectiug 
Domestic  AiiinmU,  U.  8.  Dept.  Ay.,  Div.  Ent.,  Bull.  N. 
S.,  No.  5,  iy'J6,  p.  2-45,  pi.  ii,  fig.  Jf.)  from  Dolickonux 
ort/zivorus  must  also  be  of  this  general  type. 

Our  immature  forms  correspond  with  the  description 
and  figure  (I'iaget,  Supplement,  p.  139.  pi.  xv,  fig,  3)  of 
the  species.  Our  adult  female  (figured  herewith)  shows 
the  following  eharacfers  not  referred  to,  or  unconform- 
able to  those  in  Piaget's  description.  Body,  length 2.25 
mm.,  width  1.15  mm.;  head,  length  .34  mm.,  width 
.y  mm.;  head  less  fiatly  rounded  in  front  than  in  the 
young,  and  with  a  slight  median  angulation;  on  each 
side  of  this  angulation  a  conspicuous  marginal  hair,  and 
fartlier  to  the  side  a  longer  hair  not  marginal,  but  ris- 
ing from  just  in  front  of  the  base  of  the  antenno- 
Metathorax  with  two  long  hairs  and  three  spines  i* 
tlie  posterior  angles,  the  three  spines  ranged  along  tli* 
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posterior  margin.  Dorsal  surface  of  the  abdomen  with 
a  few  scattered,  longish  hairs;  ventral  surface  with 
groups  of  short,  strong  spines  and  some  longish  hairs 
on  the  lateral  part  of  the  posterior  margins  of  segments; 
last  segment  broadly  rounded  behind,  with  fringe  of 
weak  hairs  of  different  lengths. 

Menopon  ridulosum  n.  sp.     (Plate  IX,  fig.  4). 

Specimens  from  two  Yellow  Warblers,  Dendroica 
cestiva  (Palo  Alto,  California).  A  small,  heavy-bodied 
form. 

Description.  Body,  length  1.  mm.,  width  .53  mm.; 
being  thus  a  very  small  species;  head  large  compared 
with  the  rest  of  the  body;  head  almost  as  wide  as  long; 
abdomen  with  narrow  transverse  abdominal  bauds. 

Head,  length  .46  mm.,  width  .51  mm.;  large,  nearly 
as  broad  as  the  abdomen;  front  broadly  parabolic, 
with  a  slight  median  angulation;  two  short  hairs  in 
front  each  side  of  the  angle,  several  shorter  hairs  in 
the  frontal  margin,  two  longer  hairs  on  the  lateral  mar- 
gin, and  two  long  hairs  on  the  angle  before  the  shallow 
ocular  emargination ;  eye  with  a  black  ocular  fleck;  ocu- 
lar fringe  distinct;  two  very  long  hairs  on  the  narrowly 
rounding  temples  and  several  short  spines;  occipital 
margin  concave,  with  four  long  hairs  on  the  margin; 
two  small  angular  blackish  spots  on  the  lateral  margin 
of  the  front  outside  the  mandibles,  which  are  also 
dark,  showing  through  the  head;  ocular  blotches  curv- 
ing, blackish  brown,  fading  on  the  anterior  portion  of 
the  ocular  emargination;  a  narrow  band  of  dark  black- 
ish brown  on  the  occipital  margin. 

Prothorax  wide;  a  long  hair  and  short  spine  on  the 
anterior  angle;  a  series  of  long  hairs  on  the  rounding 
posterior   margin;    dark    transverse    and   longitudinal 
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chitin  bars  distinct,  dark  brown,  while  the  ground  colgr 
of  the  prothorax  \a  even  pale  fulvous.  Mesothorax  bog, 
with  strongly  diverging  sides;  posterior  angles  sharp, 
with  several  long  hairM  and  broad  heavy  spines ;  a  aeries 
of  hairs  on  the  posterior  margin;  ground  color  palu 
fulvous  with  distinct,  narrow  chitin  bars  extending 
from  the  anterior  angles  across  the  mesothorax,  a  second 
pair  of  chitin  bars  extending  from  the  lateral  margins 
across  the  meso-  and  nietat!  arax.  Metatborax  narrow; 
posterior  angles  with  a  few  ng  hairs  and  heavy  spines; 
posterior  margin  with  a  series  of  hairs;  intercoxal  lines 
showing   through  the  thon  Legs  pale   fulvous  with 

darker  marginal  markincs. 

Abdomen  broadly  ■  iticil,  short;  posterior  angles 
with  one  or  two  long  h;  >  and  some  heavy  spines;  ft 
series  of  hairs  on  the  poste  )r  margin  of  the  segments, 
which  give  place  to  he  spines  near  the  lateral  mar- 

gin; a  few  scattered  dorsal  spines;  last  segment  flatly 
ruLuided,  with  n  few  sbort  marginal  spines;  narrow 
dark  fuscous  transverse  bands,  separated  by  broad  pale 
transverse   bands. 

Physostomum. 

We  have  representatives  of  this  genus  from  a  dozen 
species  of  passerine  birds,  but  we  do  not  feel  able  to 
make  satisfactory  specitic  determination  of  our  material 
except  in  a  few  instances.  We  do  not  believe  that 
under  the  present  knowledge  of  the  group  ranch  can  be 
done  toward  distinguishing  any  but  peculiar  and 
obviously  characterized  species,  forms  readily  separable 
by  marked  peculiarity  of  shape.  We  have  specimens 
of  this  genus  from  the  following  birds,  all  from  Cali- 
fornia: Western  Wood  Pewee,  Oontopus  rkhardnonii 
(two  specimens):  Say'»  Phfehe,  Sarfornis  saya;  Western 
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Flycatcher,  Empidonax  dificilia;  Ash-throated  Fly- 
catcher, Myiarchus  cineraacens;  Spurred  Towhee,  Pipilo 
maculaitis  megalonyx;  California  Towhee,  Pipilo  fuscus 
crissalis;  Cedar  Waxwing,  Ampelis  cedrorum;  SamueFs 
Song  Sparrow,  Meloapiza  fasciata  samuelis;  Least  Vireo, 
Vireo  heUii  puaillus.  In  addition,  we  distinguish  the 
three  following  species  of  the  genus. 

Physostomum  sucinaceum  Kellogg. 

New  Mallophaga,  II,  1896,  p.  514,  pi.  Ixz,  fig.  2. 

Three  specimens  from  a  Western  Flycatcher,  Empi- 
donax dijfficilis  (Palo  Alto,  California).  Previously 
taken  by  Kellogg  from  the  same  host  (same  locality). 

Physostomum  diffusum  Kellogg. 

New  Mallophaga,  II,  1896,  p.  518,  pi.  Izz,  tig.  3. 

One  specimen,  var.  pallidum  Kellogg  from  an  Oregon 
Junco,  Junco  hyemalia  oregonua  (Pullman,  Washington). 
Taken  previously  by  Kellogg  from  Junco  5p.  (Law- 
rence, Kansas). 

Physostomum    prominens   n.  sp.      (Plate  IX,  fig.    5). 

Two  specimens  from  a  Costa's  Hummingbird,  Galypte 
coatee  (Ontario,  California).  This  strange  form  with  its 
lateral  head  margins  deeply  sinuate  and  its  unique  pro- 
thorax  is  very  different  from  any  other  Phyaoatomum 
described.  The  specimens  are  probably  not  fully 
mature,  one  distinctly  immature,  the  other  lacking 
probably  only  coloration  intensity. 

Description.  Body,  length  2  mm.,  width  .85  mm.; 
transparent  whitish;  head  short  and  broad,  with  deeply 
sinuous  lateral  margins;  eyes  in  the  posterior  angles. 

Head,  length  .5  mm.,  width  .53  mm.;  broad,  short; 
front    broad,    straight;    conspicuous   projecting   lateral 
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palettes;  the  lateral  margins  of  the  head  deeply  con- 
cave before  the  middle;  temples  swollen,  the  margins 
convex;  head  widest  across  the  posterior  angles  which 
are  not  produced  backwards,  but  rounding  rectangular; 
the  inconspicuous  eyes  with  conspicuous  black  Seeks 
are  situated  in  the  very  apex  of  these  angles;  eacli 
angle  bears  two  longish  hairs  and  one  shorter  one;  pos- 
terior margin  nearly  straierht,  feebly  angulated  in  tin; 
middle;     whole    head  n    >arent    whitish    with   faint 

brownish  tinge  here  and     r    e. 

Prothorax  large,  lateral  argins  with  lateral  angles 
broadly  and  bluntly  rounded;  posterior  margin  almost 
semicircular,  with  four  rai  sr  short  hairs  on  each  lat- 
eral half;  pale  transparent  \  hitish  with  faint  brownifli 
at  margins,  Metathorax  w  i  rapidly  diverging  lateral 
margins,  straight  posterioi  oargin  with  two  hairs  and 
a  spine  in  region  of  pos  :  angles,  three  hairs  near 
posterior  margin  just  in  )  of  this  region,  and  (wo 
luurs  and  a  spine  anterior  to   these  submarginal  hairs. 

Abdomen  broadly  elliptical;  posterior  angles  not  pro- 
jecting and  without  conspicuous  hairs;  on  the  lateral 
portion  of  each  segment  a  group  of  three  hairs  near  the 
posterior  margin,  and  a  hair  and  a  spine  near  the 
lateral  margin  and  more  anterior;  pale  transparent 
whitish  with  a  pale  brown  narrow  submarginal  longi- 
tudinal band  fading  posteriorly. 
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LIST  OF  HOSTS  WITH  PABASITES. 


fchmophoms  oooiden talis. 

Henopon  tridens. 
Golymbus  nigrioollis  oalifomions. 

Kinnas  fnsoo-marginatuB  yar. 
Americaniis. 

Henopon  tridens. 
Lnnda  cirrhata. 

Kinnas  paoifions. 

Colpooephalnm  perplaunm. 
Cerorhinoa  monocerata. 

Nirmns  maritimns. 
Ptjohoramphns  aleniious. 

Ninnns  maritimns. 
Synthliboramphns  antiqnns. 

Kirmns  maritimns. 
C«pphn8  oolnmba. 

Dooophoms  procax. 

Nirmns  paoifions. 

fnsco-marginatns    Tar. 
americanns. 
St6roorarins  pomarinns. 

Dooophoms  melanooephalns. 

Nirmns  triangnlatns. 

Lipenms  lacnlatns. 
Si88a  tridactyla  poUioaris. 

Nirmns    lineolatns    var.    atri- 
marginatns. 
Lirns  oooiden  talis. 

Dooophoms  lari. 
Lame  argentatns  smithsoniauns. 

Nirmns   fnsco-marginatns   var. 
americanns. 
Lams  vegfe. 

Nirmns     lineolatns    var.    atri- 
marginatns. 
Iatub  delewareusis. 

Dooophoms  lari. 

Nirmns  pnnctatns. 

Menopon  infreqnens. 
Lams  brachyrhynchns. 

Nirmns     lineolatns    var.    atri- 
marginatns. 
Lams  canns. 

Nirmns    lineolatns    var.    atri- 
marginatns. 


Lams  heermanni. 
Dooophoms  lari. 
Colpooephalnm  fnnebre. 
Sterna  maxima. 

Dooophoms  melanooephalns. 
Diomedea  albatms. 
Nirmns  gigantioola. 
Lipenms  di^ersns. 
densns. 
concinnns. 
ferox. 
Qiebelia  mirabilis. 
Enrymetopns  tanrns. 
Oolpocephalnm  pingne. 
Menopon  irmmpens. 
Fnlmams  glacialis  glnpisoha 

Nirmns  maritimns. 
Pnffinns  creatopns. 
Lipenms  diversns. 
testaceous, 
fnliginosns   var.    ma^ 

jor. 
lacnlatns. 
Giebelia  mirabilis. 
Menopon  panlnlnm. 
Pnffinns  opisthomelas. 
Dooophoms  validns. 
Lipenrns  diversns 

testaceons. 
limitatus. 

fnliginosns  var.  ma^ 
jor. 
Ancistrona  gigns. 
Qiebelia  mirabilis. 
Menopon  paululum. 

Pnffinns  grisens. 

Nirmns  giganticola. 

paciflcus. 
Lipenrns  diversns. 
limitatus. 
Giebelia  mirabilis. 
Ancistrona  gigas. 
Menopon  panlnlnm. 
petnlans. 
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Paffinos  teuairostriB. 

Squalarola  flquatarola. 

I          i.adiTem.«, 

Dofophonta  loliginom*. 

limitalne. 

Nirmus  iucisnia. 

<            ia  minibilie. 

Oolpooepbalum  timidom.              \ 

Puffl            iilleH. 

■ns  diyersiiB. 

Dticophocus  fijligiuoBoi, 

limJUtus. 

NirmoB  opacna. 

Oteottjx  piotuo  plnmiferos. 

Lipouruflfftrallonii. 

califoruions. 

Mem                        ..  .jcoffi 

Deiidragapns  obscnroB  fnligiiumL 

Inl 

LipeuroH  perplex na. 

PeiPoauus  calif 

Li[.. 

auus. 

M^ 

knaan 

Quuiadas  mammillatua. 

1 

Elatins  IsDcunis. 

Spatu 

Nirmua  fnaoas. 

Accipiter  atricapUlus  strUtolSi. 

'            1 

Nirmus  fuscaa. 

Bnteo  borealis  calnrua. 

Nirmus  fuBCUS. 

Aythya  mnrila  itei           i. 

Aquila  chrfsagtos. 

DocopboruB  picliB. 

Triuotoiihiriduui. 

Colpocephnlnm  flnvesceos. 

Aythynaffiiiis- 

Halin-'elus  pela^'icus. 

Docophuriia  ittercides. 

Colpocepbalum  flaveaceus. 

Hallns  obsoletUB. 

Falco  aparverivis  deserticDlua. 

Oiicophorus  bisetosus  var.  cal-              Niruiua  (uscib. 

iluruidiH. 

Asio  wilsoniaunH. 

Meuopoii  trideus. 

Docophorus  cursor. 

BalluH  virgitiiaiiiis. 

Sjruiiim  uebulosnin. 

Ouoophonia  liiaeloaus  var.  oal-              Dooophonia  gpeotjti. 

ifoinicus. 

Scotiaples  ciuerea. 

SleuopoL]  trideus. 

Oucophoriis  remolUB. 

Triugftminntillft, 

Kycl^n  ujctea. 

Docophnrua  fiiaif.iimis- 

Doeophoniaceblebraoliys. 

Nirmus  compleiivus. 

Dryobfltea  pubeacena  gairdnarii. 

CalidrU  ftruiiari.1. 

Meuopon  iuuereum. 

Nirmus  actopLilus, 

Dryobates  luUtallii. 

complp^iv„s. 

Docophorus  siugularis. 

Colpocepbalum  spiLiulosiliii  v 

r.      Xeuopicus  alboIarvBtus. 

minor. 

DocophoniB  oalifomieueis. 

LimoHB  fednn. 

Spbyrapicus  thyroid  ens. 

Nicmus  corilfttna. 

Docophorns  califoruienais. 
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Ifelanerpes  formioiToniB  bairdi. 
Docophorus  calif orniensis. 
Troohiltis  alexandri. 

Nirmtis  YolRatns. 
Calypte  costas. 

PhysoBtomom  prominens. 
Tyrannns  vertioalis. 
Nirmas  feed  as. 
Myiarohns  cinerasoens. 

Docophorus  communis. 
rufuB. 

fuBco-TentraliB. 
Ntrmus  vulgatus. 

foBdus. 
Physostomum  sp. 
Menopon  distinibtum. 
Sayomis  saya. 

Nixmus  foBduB. 
Physostomum  sp. 
Contopus  richardsonii. 
Physostomum  sp. 
Empidonax  diffioilis. 

Docophorus  communis. 
Nirmus  vulgatus. 

ductilis. 
Physostomum  sp.  sucinaceum. 
Otocoris  alpestris  ohrysolsBma. 

Docophorus  communis. 
Cyanocitta  stelleri  frontalis. 
Docophorus  communis. 
Nirmus  Tulgatus. 
Aphelocoma  calif ornica. 
Docophorus  communis. 
Menopona  persignatum. 
Sturnella  magna  neglecta. 

Docophorus  communis. 
Scolecophagus  cyanocephalus. 

Docophorus  communis. 
Ck>ccothraust6S    Tespertinus    mon- 
tanus. 
Menopon  funereum. 
Carpodacus  mexicanus  frontalis. 
Nirmus  Tulgatus. 


Spinus  pinus. 

Docophorus  communis. 
Ghondestes  grammacus  strigatus. 

Docophorus  communis. 

Nirmus  vulgatus. 

Menopon  incertum. 
Zonotrichia  leucophrys  intermedia. 

Docophorus  communis. 
Zonotrichia  leucophrys  gambelii. 

Docophorus  communis. 
Zonotrichia  coronata. 

Docophorus  communiB. 

Nirmus  vulgatus. 

Menopon  maBstum. 
Spizella  sp. 

Docophorus  communis. 
Spizella  sooialis  arizonce. 

Docophorus  communis. 
Junco  hyemalis  oregonus. 

Physostomum  diffusum. 
Junco  hyemalis  thurberi. 

Docophorus  mirinotatus. 
Amphispiza  belli. 

Docophoi-us  communis. 

Nirmus  lautiusculus. 
Melospiza  fasciata  heermanni. 

Colpocephalum  grandiculum. 
Melospiza  fasciata  samuelis. 

Docophorus  communis. 

Physostomum  sp. 

Menopon  msestum. 
Pipilo  maculatus  megalonyx. 

Nirmus  vulgatus. 

Physostomum  sp. 
Pipilo  fuscus  crissalis. 

Docophorus  communis. 

Nirmus  vulgatus. 

Colpocephalum;grandiculum. 

Physostomum  sp. 
Zamelodia  melanocephala. 

Docophorus  communis. 
Quiraca  cserulea  eurhyncha. 

Docophorus  communis. 

Nirmus  vulgatus. 
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PaaEeriua  amo^na. 

NirmQB  Tulgalns 
Piranga  ludovioinna. 

Dooophom 
Petrncbelidoii  luuifroiiB. 

Meuopou  malleus. 
ChelidoQ  erTthrogaetrn, 

Nirraus  lougim  var.  domeslic 
Anipslis  cedromm. 

DucoplioidB  oommuuib. 

Nirmus  brocbyt borax. 

FhyaoBtanjiiiD  ap. 
Phainopepis  : 


Nirn 


a  Sceini 


,  LnniiiB  borealift. 

DooopboruB 
Laiiiaa  ludovieiauuH  gam  bell. 

DocophoniB  oommauia, 

NirmuB  fcedna. 
Vireo  solitariDf  plnmbeuti. 

Doc  op  home  coumuuiB. 
Vireo  ballii  pusillnB. 

PbysoBtomum  sp. 
Helmiuthophila  oelnta  InteRoena. 

Nirmiis  vulgfltHS. 
DeiidroicB  a^stiva. 

DocophoniB  commiinia. 


Decdroiuu  tcBtiva. 

Nimins  viilgatoa, 

Meuopou  ridulo^DDi, 
Icteria  virens  lougioanda, 

Ninuns  fcedoB. 
Ciualas  meiicanaB. 

Nirmua  viilgatn*. 
Heleodytes  brmineicapillni. 

Meuopou  malleus. 

dlBtiuotam. 
Thryothorns  be-nickii  epilarni. 

Docophoi 


Menopon  it 

Ducopboiui 
Pama  gambeli. 

Nirmua  vulgatDB. 
Fania  mfejjcena  uegloctn*. 

Nirmua  vnlgfttna. 
Turd  lis  nstnlatns. 

MenopoD  incertum. 
Turd  OH  aouatasobk»  aadnbcud^ 


Sialia  meiicaua  occideuUlia. 
Docophoc 
Nirmua  Tulgntni 
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EXPLANATION  OF  PLATES. 


PLATE  v. — I*ig.  1,  Docophorus  procax  Kellogg  and  Chapman,  $ . 
Fig.  2,  D,  vaUdua  Kellogg  and  Chapman,  $ .  Fig.  3,  D.  fus\formia 
Denny,  i  .  Fig.  4,  D,  phtus  Qiebel,  $ .  Fig.  5,  D,  singularis  Kellogg 
and  Chapman,  $ .  Fig.  6,  D,  rmrinotatua  Kellogg  and  Chapman,  $ . 
Fig.  7,  />.  mirus  Kellogg  and  Chapman,  $ .  Fig.  8,  Nirmus  pacijlcua  Kel- 
logg and  Chapman,  $ .  Fig.  9,  N,  /uBco-marginatua  Denny,  var.  ameri- 
canua  Kellogg  and  Chapman,  $ . 

PLATE  VL— Fig.  1,  Nirmua  maritimus  Kellogg  and  Chapman,  $ . 
Fif^.  2,  N,  triangulatua  lUiizBoh,  $.  Fig.  3,  2^.  compUxivus  Kellogg  and 
Chapman,  9 .  Fig.  4,  N,  actophUua  Kellogg  and  Chapman,  $ .  Fig.  5, 
N.  inccenia  Kellogg  and  Chapman,  $.  Fig.  6,  N.  opacua  Kellogg  and 
Chapman,  $ .  Fig.  7,  N.  /cedua  Kellogg  and  Chapman,  $ .  Fig.  8,  N. 
ductilia  Kellogg  and  Chapman,  $ .  Fig.  9,  N.  lautiuaculua  Kellogg  and 
Chapman,   S  . 

PLATE  VII. — Fig.  1,  Lipeurua  laculatua  Kellogg  and  Chapman,  $  . 
Fig.  2,  L.  concinnua  Kellogg  and  Chapman,  6  .  Fig.  3,  L,  fuliginoaua 
Taschenberg,  var.  major  Kellogg  and  Chapman,  6  .  Fig.  4,  L,  /aralloni 
Kellogg,  6  .  Fig.  5,  L.  perplexua  Kellogg  and  Chapman,  $ .  Fig.  6, 
OneopKorua  biaetoaua  Piaget,  var.  cal\fomicua  Kellogg  and  Chapman,  $  . 
Fig.  7,  O.  remotua  Kellogg  and  Chapman,  S  .  Fig.  8,  Colpocephalum  per- 
planum  Kellogg  and  Chapman,  $ .  Fig.  9,  C.  apinuloaum  Piaget,  var. 
minor  Kellogg  and  Chapman,  S  .  Fig.  10,  (7,  grandiculum  Kellogg  and 
Chapman,  $  . 

PLATE  VIII.— Fig.  1,  Menopon  irrumpena  Kellogg  and  Chapman,  $  . 
Fig.  2,  M.  paululum  Kellogg  and  Chapman,  $  .  Fig.  3,  M.  pctulana  Kel- 
logg and  Chapman,  6  .  Fig.  4,  M.  titan  Piaget,  var.  incompoaitum  Kellogg 
and  Chapman,  dorsal  aspect  of  one  abdominal  segment.  Fig.  5,  M.  titan 
Piaget,  var.  incompoaitum  Kellogg  and  Chapman,  ventral  aspect  of  last 
segments  of  abdomen  of  6  .  Fig.  6,  M,  funereum  Kellogg  and  Chapman, 
6  .    Fig.  7,  M.  diatinctum  Kellogg  and  Chapman,  $. 

PLATE  IX.-  Fig.  1,  Menopon  peraignatum  Kellogg  and  Chapman, 
$ .  Fig.  2,  M.  maatum  Kellogg  and  Chapman,  $ .  Fig.  3,  M.  malUua 
Nitzsch,  $.  Fig.  4,  M.  riduloaum  Kellogg  and  Chapman,  $.  Fig.  5, 
Physoatomum  prominena  Kellogg  and  Chapman. 
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THE  ANATOMY   OF  THE  MALLOPHAGA. 

m 

(With  PlAtes  X  to  XVII.) 
BY    ROBERT    E.    SNODGRASS. 

The  earliest  work  on  the  anatomy  of  the  Mallophaga 

Js  that  of  Nitzsch.     His  results  are  comprised  in  his 

own     announcement   o^  his    work,    ''Darstellung    der 

^aacxilien    und   Gattungen   der   Thierinsekten   (insecta 

©pizoica)  als   Prodromus  einer  Naturgeschichte  dersel- 

terx  ,"  published  in    the  third  volume   of   Germar  and 

^in. lien's  ''Magazin  fiir   die   Entomologie,"   1818,  and 

^n        Giebel's    '*  Insecta    Epizoa,    die    auf    Saugethieren 

un.^  Vogeln   schmarotzenden    Insecten,  nach   Chr.    L. 

^itzsch's    Nachlass    bearbeitet,''    published    in    1874. 

Bo-th  of   these   works   are   chiefly   systematic,    but   the 

la^xTger  groups  are  separated  on  anatomical  characters. 

1*V:ie    first    purely   anatomical  paper   is   one    by   Wedl 

i'*^X    1855,    **Ueber    das    Herz  von   Menopon  pallidum,'* 

X^Tiis  paper  is  limited  to  a  single  organ.     The  next,  by 

ramer,  *'Beitrage  zur  Anatomic  und  Physiologic  der 

rattung  Philopterua  (Nitzsch),"  published  in  Zeitschrift 

^iir  Zoologie  in  1869,  includes  all  the  organs  of  a  single 

species  (Lipeurus  jejunua).     The  third  and  latest  purely 

cmatomical  paper  is  Grosse's  **Beitrage  zur  Kenntnis 

der  Mallophagen,*'  published  in  the  same  journal  as  the 

last,  in  1885.     Menopon  titan  (Tetrophihalmua  chilenaia 

Grosse),  is  made  the  basis  for  detailed  descriptions,  but 

the  work  is  comparative,  since  more  general  descriptions 

of  other  forms  are  given,  and  the  anatomical  characters 

of   the   two    main   groups   are   pointed   out.      In   1869 

Rudow  published  a  paper,   **Beobachtungen  iiber  die 

Lebensweise  und  der  Bau  der  Mallophagen  oder  Pelz- 

fresser,  sowie  Beschreibung  neuer  Arten,"  in  which  the 

10 
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principal  anatomical  cliaracters  are  tabulated,  and  a 
long  description  of  the  moutli-parts  given.  The  laltei 
however,  is  almost  entirely  incorrect.  The  moutl 
parts  were  described  wrongly  at  first  by  Nitzsch,  then 
by  Kramer,  and  finally  by  Rudow.  Their  correct  expla- 
nation is  due  to  Grosse.  Rudow's  pajier  contains 
important  statement  concerning  the  number  of  egg- 
tubules  in  A-mblyceran  females.  ^  He  says  that  there  are 
five  present  of  which  two  are  rudimentary.  Nitzsch 
could  find  but  three,  and  Grosse  apparently  made  no 
determination  of  the  number  present.  In  1869,  also, 
Melnikow  published  in  Archiv  fiir  Naturgesehichte, 
vol.  XXXV,  an  enibryological  paper,  "  Beitrage  /ur 
Embryonal-entwicklung  der  Inseklen "  in  which  the 
embryology  of  the  Mallophaga  is  described.  Nusbaum 
in  his  paper,  "  Zur  Entwicklungsgeschichte  der  Aus- 
fiibrungsgange  der  Sexualdrlisen  bel  den  lusekten," 
in  Zoologischer  Auzeiger  for  1882,  describes  mainly  two 
Mallophagan  species,  Lipmrus  bucitliis  and  Guniocotv^ 
kologoHler. 

I.  General  Extebnal  Anatomy. 

External  Form  and  Body-wall. — The  body  is  gener- 
ally very  much  flattened  dorsoventrally.  The  segments 
of  the  thorax  are  often  apparently  only  two,  the  meso- 
notum  and  metanotum  being  united.  In  others,  how- 
ever, the  two  are  distinct  although  the  former  is  nar- 
row. In  longitudinal  sections  of  Menopon  titan  (plate 
z,  fig.  1),  the  mesonotum  (Tj)  is  seen  to  be  sep- 
arated from  the  metanotum  (T3)  by  a  non-chitiuized 
apace,  and  is  depressed  below  the  level  of  the  latter. 
The  number  of  abdominal  segments  varies,  but  the 
largest  is  ten.  The  number  in  some  cases  varies  with 
the  sex.     The  head  ia  flat,  horizontal,  situated  closely 
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upon  the  prothorax,  and  often  excavated  behind  to 
receive  the  latter.  In  Menopon  persignatuvi,  as  shown 
by  transverse  sections  (plate  xii),  the  head  is  very  flat 
and  comparatively  wide.  The  side  walls  are  very  far 
from  being  perpendicular,  and  are  scarcely  distinguish- 
able from  the  dorsal  walls.  They  meet  the  floor  of  the 
cranium  at  a  sharp  angle.  The  top  of  the  head  is  flat 
in  front,  somewhat  concave  behind.  The  prothorax  is 
triangular  in  cross-section,  having  one  angle  median 
and  ventral.  The  tergum  is  a  little  rounded.  The 
niesothorax  is  more  convex  above  and  flatter  beneath. 
The  lateral  edges  are  sharp  and  project  over  the  bases 
of  the  legs.  The  metathorax  is  wider  but  otherwise 
similar  to  the  mesothorax  except  in  length.  In  the 
females  of  some  species  the  abdomen  is  little  or  not 
at  all  flattened. 

The  body-wall  of  most  species  is  well  chitinized.  In 
the  abdomen  the  chitin  is  deposited  in  several  areas 
around  each  segment  (plate  xv,  figs.  3,  4,  and  5,  and 
plate  xvii,  figs.  1-5).  On  the  dorsal  side  is  a  wide  con- 
tinuous plate  reaching  on  each  side  to  a  short  distance 
from  the  lateral  margin  of  the  segment.  Likewise  on 
the  ventral  side  is  a  similar  chitinization,  and  the  two 
plates  form  respectively  the  tergum  and  sternum  of  the 
segment.  Laterally,  between  the  outer  ends  of  these, 
are  angular  plates,  one  on  each  side,  forming  the  lateral 
walls  or  pleura  of  the  segment.  The  four  are  sepa- 
rated from  one  another  by  non-chitinized  spaces.  The 
intersegmental  spaces  are  generally,  especially  on  the 
dorsum,  thrown  into  S-shaped  folds,  so  that  the  pos- 
terior end  of  one  segment  overlaps  the  anterior  end  of 
the  one  in  front.  In  some  cases  the  chitinous  tergum 
or  sternum  of  a  segment  occupies  only  a  small  part  of 
its  length.     In  some  the  chitin  is  mostly  accumulated 
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at  one  lace.  An  extreme  example  is  showu  in  tlia 
terga  oi  ihe  anterior  abdominal  segments  of  Eur>imtla- 
pue  iaurua.  Here  the  chJttn  shows  in  longitudinal  sec- 
tions a  large  oval  thickening  near  the  anterior  end  of  the 
segment,  back  of  which  it  forms  only  a  thin  superficial 
plate  rei  ching  to  near  the  posterior  end.     Anteriorly  it 
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but   very   short   prolongation - 
d  part  iti  front  is  folded  into  a  strong 
Dop  of  which,  forminglli* 
ent  in   front,  projects  oven 
oi  tinoua  thickening.     Fro- 

ften  extend  into  the  boily- 
rax,  giving  attachment  Ic 
nary  fosssj  of  the  Auibly- 
processes  from  the  latW 
extending  outward  l>ein!iiih 
tgation  of  the  outer  doml 
and  downward  (plate  i 


figs.    1    and   '-t).     Cliitinous    genital   parts    will    be  de- 
scribed under  the  head  of  the  Reproductive  Organs. 


TliK  AfijiendiKjen. — The  antennte  are  three  to  five- 
jointed.  Ill  Ihe  Amblycera  they  are  concealed  in  deep 
fossic  on  the  lateral  ventral  aspects  of  the  bead,  and 
generally  have  the  terminal  segment  enlarged.  In  the 
iscbiiocera  they  are  simple,  filiform  and  exposed. 

The  mouth-parts  have  already  been  described  in 
detail  in  Kellogg's  "  New  Mallophaga,  II,"*  and  merely 
a  general  account  of  their  structure  will  be  given  here. 
Tliey  are  of  the  biting  type  and  consist  of  mandibles, 
nuixilUc,  and  labium.  The  maxilla;  {plate  x,  figs.  5,  6, 
11    and    12)  are   large,   strong,   triangular,   two-toothed 
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structures,  attached  to  the  head  by  a  condyle  on  one 
side  and  a  socket  on  the  opposite  side  of  the  outer  basal 
angle.     From  the  inner  angle  of  the  base  a  prolongation 
extends  inward.     The  two  teeth  project  from  the  inner 
edge,  generally  one  distal  to  the  other.     The  mandibles 
present  two  modifications,  one  found  in  the  Amblycera 
and  the  other  in  the   Ischnocera.     In  the  former  they 
lie  parallel  with  the  ventral  surface  of  the  head,  so  that 
the  condyle  is  ventral   and  the  socket  dorsal.     In  this 
form  one  tooth  lies  in  front  of  the  other  in  a  horizontal 
line  in  the  same  plane  as  the  long  axis  of  the  mandible. 
In  the  Ischnocera  the  mandibles  hang  vertical  to  the 
head,  so   that  the  condyle  is  posterior  and   the   socket 
anterior.     In  this  form   the   distal    tooth   is    typically 
ventral  to  the  other  in  a  vertical  line  in  the  same  plane 
as  the  iong  axis  of  the  mandible.     The  more  proximal 
tooth,  however,  may  be  moved  toward  the  tip  and  come 
to  lie  by  the  other  and  in  front  of  it  (plate  x,  fig.  6). 
In  this  case  the  two  lie   in  the  same  horizontal  line, 
but  this  is  perpendicular  to  the  long  axis  of  the  mandi- 
ble.    Starting  with  either  type,  the  other  may  be  pro- 
duced from  it  by  revolving  the  mandible  on  an  axis 
passing  from  its  outer  to  its  inner  basal  angles.     The 
degree  of  revolution  varies  in  dififerent  Ischnoceran  spe- 
cies, but  the  angle  is  always  large  and  may  reach  90°. 
In  many  cases  there  is  a  chitinous  plate  or  rod  attached 
to  the  inner  angle  of  the  base  of  the  mandible,  and  a 
smaller   one   attached   to   the   outer.     These    serve  for 
attachment  of  muscles  (plate  x,  fig.  12,  ck.  pis.)  extend- 
ing backward  or  upward  into  the  head  cavity.     When 
they  are  absent  muscle  fibers  are  attached   directly  to 
the  mandibles. 

The  maxillse  are  generally  simple,  small,  non-chitiu- 
ized    lobes,  often    provided  with   teeth  on  their  inner 
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edges.     They  lack  palpi  and  distinct  divisions  into  the 
ordinary  parta  (plate  x,  figa,  3  and  10), 

The  labium  presents  two  forme,  one  in  the  Amblycera 
the  other  in  the  Ischnoeera.  In  the  former  (plate  x, 
fig.  9),  there  are  present  a  subnientum,  mentum  with 
two  four-  segmented  palpi,  and  a  ligula  with  two  glossie 
and  two  paraglosaa^.  The  ligula  is  the  only  part  that 
varies  much,  since  it  may  have  more  or  fewer  than  the 
four  lobes  named.  In  the  Ischnocera  a  subnientum, 
mentum,  and  ligula  are  present.  The  latter  two  are  not 
well  separated,  but  the  paraglosste  are  distinct  (plate  x, 
fig.  13)  and  very  constant  in  form,  being  short,  thick, 
cylindrical,  and  rather  more  chitinized  than  the  rest  of 
the  labium.  The  glossse  are  present  between  the  para- 
glosste as  two  small  lobes. 

In  front  of  the  mouth  is  the  lahrum,  a  large  lobe  sit- 
uated on  the  ventral  aspect  of  the  head,  generally  some 
distance  back  of  the  anterior  border  of  the  clypeus. 

The  three  pairs  of  legs  are 
very  similar  throughout  the 
group.  The  tarsi  are  two- 
jointed,  and,  with  the  excep- 
tion of  two  genera,  Tricko- 
dedtn  and  Oyropus,  that  in- 
habit mammals,  are  provided 
with  two  claws,  the  others 
having  only  one.  In  some 
specimens  of  Docopkorua.  cur- 
sor examined,  the  legs  when 
at  rest  generally  assumed 
the  following  positions.  The 
femur  (fig.  1)  of  the  metatho- 
racic  leg  extends  outward  and 
is    inclined    slightly   forward 
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from  the  body.  The  femur  of  the  mesothoracic  leg 
extends  outward  also  but  a  little  more  forward  than 
the  other.  That  of  the  prothoracic  leg  is  inclined  for- 
ward at  an  angle  of  about  45°  with  the  body.  Hence 
the  fore  legs  are  held  mostly  beneath  the  head  and 
anterior  part  of  the  prothorax.  The  meta-  and  meso- 
tibise  extend  backward,  outward,  and  downward  from 
the  distal  ends  of  the  corresponding  femora.  The  pro- 
tibise  extend  backward,  inward,  and  dbwnward  from  the 

distal  ends  of  the  profemora, 
and  their  distal  ends  lie  in- 
ternal to  the  eoxal  ends  of 
the  femora. 

When  the  insect  is  walking 
undisturbed  in  forward  longi- 
tudinal progression,  the  two 
legs  of  the  mesothorax  and  of 
the  metathorax  move  respect- 
ively together,  but  the  two 
pairs  move  in  opposite  direc- 
tions. That  is  (figs.  2  and 
3),  the  two  mesothoracic  legs 
move  forward  or  backward  at 
the  same  time  iind  the  meta- 
thoracic  legs  move  in  the  same 
manner,  but  while  the  mesothoracic  legs  are  moving 
forward,  the  metathoracic  legs  are  moving  backward, 
and  vice  versa.  Thus,  while  one  pair  of  legs  is  pushing 
the  body  forward  the  other  pair  is  reaching  forward 
for  a  new  grasp,  and  this  is  obtained  just  as  the  active 
pair  has  finished  its  work.  The  pair  previously  being 
carried  forward  then  takes  hold  and  continues  the 
motion  of  the  body,  the  two  being  themselves  brought 
relatively   backward.      In   this  way  the   two  pairs  are 
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alwaj 

from  each  other. 

The  prothoracic  legs  do 
not  move  synchronously 
with  either  of  the  other 
pairs  nor  with  each  other. 
Generally  (  fig.  3  )  one 
moves  backwurds  while 
the  I  T  18 
ward,  ay  a] 
to    guide  L 

feraoro-tiniai 
of  the  time 
tarsal  chv 
power  as  pi 
be    great . 
thus  progressco 

feather  with  a  md  movement  of  the  pro- 

llioracic  legs,  as  ol  a  man  clitnliing  u  rope,  while  the 
other  legs,  a  pair  at  a  time,  are  continually  pushing  the 
hody  forward. 

This  is  the  typical  movement  of  the  legs  and  the  one 
which  prevails  whon  the  insects  are  walking  quietly 
and  regularly,  but  at  times  it  becomes  very  mucb 
obscured  by  irregular  movements  and  is  generally  more 
or  less  so,  so  that  almost  any  relative  position  of  the 
legs  may  be  s'.'on.  The  outer  end  of  the  metathoracie 
femur  is  seldom  brought  much  farther  forward  than 
its  voxti.  The  mesolhoracic  femur  forms  a  smaller 
angle  with  (he  body  in  front,  but  not  such  a  small 
one  behind  as  the  metathoracie  leg.  The  femoro-tibial 
joints  of  the  prothoracic  legs  are  during  progression 
brought  fi>rward,  and  the  tibia  also  independently  turns 
forward  on  the  femur,  so  that  the  angle  between  thfl 
two  increases  and   the  tarsal   claws  are  carried  forward 
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by  a  double  motion.  They  then  grasp  the  feather 
and  by  their  own  motion  backward  and  by  the  motion 
of  the  body  forward  on  the  hind  legs  the  femoro-tibial 
angle  is  again  decreased  and  the  leg  assumes  its  former 
position.  The  insects  run  along  on  the  feathers  very 
easily,  generally  preferring  the  shaft.  Those  experi- 
mented with  were  kept  on  a  few  bits  of  feather  on  a 
glass  slide.  They  ran  along  the  shaft  of  a  feather  until 
they  came  to  the  end,  then  backed  up  a  short  distance, 
turned  around,  and  ran  back  to  the  other  end  to  go 
through  the  same  performance  there.  They  generally 
move  with  the  head  forward  but  can  apparently  go 
backwards  or  at  any  lateral  angle  just  as  easily;  they 
nearly  always,  however,  turn  around  when  they  wish 
to  reverse  the  direction  of  movement.  When  several 
were  placed  on  some  guinea-pig  hairs  they  appeared  to 
be  at  no  loss  at  all  as  to  how  to  get  along,  and  traveled 
just  as  well  as  on  the  feathers,  although  perhaps  a  little 
slower.  Some  Pediculids,  however,  from  the  guinea- 
pig,  when  placed  on  some  feathers,  appeared  to  be 
somewhat  hindered  by  the  network  of  barbs  and  bar- 
bules.  The  Mallophaga  were  entirely  unable  to  progress 
upon  the  glass  slide  when  they  got  off  of  the  feathers, 
but  the  lice  showed  no  difficulty  at  all  in  this  respect; 
the  latter  could  also  right  themselves  when  placed  on 
their  backs  while  the  former  could  not. 

II.     The   Alimentary   Canal   and   its    Appendages. 

The  Alimentary  Canal, — The  alimentary  canal  pre- 
sents two  types  of  structure.  One  form  is  simple,  having 
no  special  development  at  any  part,  the  other  is  com- 
plicated by  a  lateral  and  backward  prolongation  of  the 
crop,  so  that  the  latter  forms  a  large  expanded  divertic- 
ulum of  the  CBsophagus.     The  first  form  is  confined  to 
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lite  Aiiiblycera,  the  second  to  the  Ischnocera.  Of  tlie 
first,  the  alimentary  canal  of  Menopon  titan  (plate  li, 
lig.  13,  plate  x,  fig.  1,  and  plate  xvii,  fig.  6)  maybe 
taken  as  an  example.  It  has  the  form  of  an  almost 
straight  tube  separable  into  six  distinct  parts.  Thefirst 
of  these  is  a  narrow  elongated  huccal  cavity  (plate  i,  , 
fig.  1,  he)  extending  upward  and  backward  from  the  oval 
aperture,  by  which  it  opens  anteriorly,  to  the  aecoiiii 
part  of  the  alimentary  canal,  the  pharynx  (;>).  This 
is  a  large  cavity,  oval  in  longitudinal  sections,  having  its 
long  axis  extending  backward  and  upward,  but  not  so 
much  in  the  latter  direction  as  that  of  the  buwal 
cavity,  so  that  the  two  form  an  angle  with  each  other. 
The  pharynx  lies  mostly  in  front  of  the  brain  (b) 
and  subtesophageal  ganglion  (n.w.  g.),  the  commisures 
lying  laterad  of  its  posterior  end.  Between  the  latter 
the  pharynx  contracts  and  passes  into  the  cesophagns. 
This  is  rather  long,  narrow,  gradually  expands  poa- 
toriorly,  passes  uniulorrui'leiUy  into  thi'  nrap,  niul 
forms  with  the  latter  the  third  division  of  the  alimeii- 
tary  canal  (  "■  and  cc).  The  crop  is  of  variable  si^e 
according  to  the  contents,  but  is  rather  large  when  dis- 
tended. 

The  fourtli  part,  the  ventriculus,  is  long,  wide  in 
front  and  narrow  behind,  and  connected  with  the  crop 
in  front  by  a  short,  very  narrow  neck.  On  each  side  of 
this  it  is  produced  into  a  large  ciecuin,  the  two  embrac- 
ing the  posterior  end  of  the  crop.  Back  of  tli6 
stomach  is  the  intestine  forming  the  fifth  and  sixth 
divisions  of  tlie  alimentary  tract.  The  first  of  these  tiro 
consists  of  the  prerectal  part  of  the  intestine  and  the 
second  of  rectum.  The  former  is  a  short,  straight, 
narrow  tube,  a  little  enlarged  toward  the  middle  and 
separated  from  the  ventriculus  in  front  and  the  rectum 
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behind  by  slight  constrictions-.  From  its  anterior  end 
four  Malpighian  tubules  arise.  The  rectum  is  very 
large  ( plate  xi,  fig.  13,  and  plate  xvii,  fig.  6,  r).  Its 
anterior  part  is  much  dilated,  the  enlargement  being 
rather  suddenly  narrowed  in  front,  but  posteriorly  grad- 
ually passes  into  the  more  tubular  posterior  part.  Its 
anterior  end  is  provided  with  six  oval  rectal  glands. 
These  vary  in  size  in  different  specimens.  In  the  male 
the  anal  opening  is  in  the  upper  posterior  part  of  the  gen- 
ital chamber,  in  the  female  it  is  in  the  end  of  the  last 
abdominal  segment  (plate  xv,  figs.  1  and  2.  a,  and  plate 
xvii,  fig.  6,  a). 

Sections  show  the  following  histological  features  of 
the  alimentary  canal.  The  pre  ventricular  part  is  lined 
with  a  chitinous  i'ntima  continuous  with  the  body-cov- 
ering at  the  mouth.  The  ventriculus  lacks  an  intima, 
but  possesses  a  thick  inner  cellular  epithelium  (plate  x, 
fig.  1,  v).  The  intestine  has  a  thin  chitinous  lining 
continuous  with  the  body-covering  at  the  anus.  The 
prerectal  part  possesses  a  thin  cellular  epithelium  cov- 
ered by  an  outer  membrane,  surrounding  which  are 
small  muscle  fibers.  The  rectum  lacks  the  epithelium 
and  has  larger  muscle  fibers  (plate  xvii,  fig.  6,  rtm). 
The  rectal  glands  project  inwardly  and  are  covered  by 
the  chitinous  lining  of  this  part  of  the  alimentary 
tract. 

In  the  Ischnocera,  as  before  stated,  the  alimentary 
canal  is  complicated  by  a  very  remarkable  condition  of 
the  crop.  This  in  the  genus  Trichodeclea  has  the  form 
of  a  large  sac  connected  with  the  lower  end  of  the 
oesophagus  by  a  long,  narrow  neck;  in  the  other  gen- 
era it  forms  a  large  transverse  dilatation  of  the  oesoph- 
agus, some  distance  above  where  the  latter  opens  into 
the  ventriculus.      The  crop  is  always  produced  much 
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more  to  one  side  of  tlie  (esophagus  than  to  the  other. 
The  alimeiitary  canal  of  Eurymelopus  taurus  may  be 
taken  as  a  type  of  this  latter  form  (plate  xi,  fig.  11). 
The  cesophagus  is  a  long,  siender  tube  reaching  from  the 
head  to  the  niesothorax.  Here  it  enters  the  anterior 
dorsal  aspect  of  the  crop.  The  latter  lies  dorsal  and  to 
the  left  of  the  other  organs  of  the  body-cavity  except 
the  heart,  and  extends  from  the  middle  line  backwards 
and  to  the  left,  reaching  the  sixth  abdominal  segment 
when  considerably  distended.  Its  size  and  shape  vary 
according  to  its  contents,  but  it  is  generally  much 
longer  than  wide,  rounded  in  front,  swollen  toward  the 
middle,  and  tapering  behind.  Its  upper  end  extends 
a  short  distance  beyond  the  opening  of  the  cesophagus 
into  it.  About  opposite  the  latter  point,  on  the  ventral 
aspect  of  the  crop,  the  subingluvial  part  of  the  cesoph- 
agus begins  and  runs  backwards  to  the  ventriculus, 
forming  a  short,  narrow  tube.  The  ventriculus  is 
smaller  than  tiie  crop  when  the  latter  is  fully  distended. 
Anteriorly  it  bears  two  large,  lobular  ca?ca,  each  being 
rather  flat  and  expanded  beyond  its  base.  The  stomach 
lies  with  most  of  its  long  axis  in  an  antero-posterior 
direction.  It  is  widest  through  the  middle:  in  front 
of  this  it  is  slightly  constricted,  while  in  the  opposite 
direction  it  becomes  very  much  narrowed,  and,  assum- 
ing a  tubular  form,  makes  a  bend  to  the  left.  It  goes 
a  short  distance  in  this  direction  and  then  meets  the 
hind-gut.  The  latter  turns  immediately  backward  and 
runs  in  a  straight  line  to  the  exterior.  It  is  divided 
into  an  anterior,  narrow,  prerectal  part  and  a  posterior, 
enlarged  rectum.  The  former  bears  at  its  anterior  end 
the  four  Malpighian  tubules,  becomes  enlarged  toward 
its  middle,  and  is  separated  posteriorly  from  the  rectum 
by  a  slight  constriction.     The  latter  is  much  distended 
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in  front,  where  six  large,  oval,  rectal  glands  are  situ- 
ated, but  becomes  narrowed  posteriorly,  the  hind  half 
being  a  straight,  narrow  tube  opening  into  the  upper 
part  of  the  genital  cavity.  The  relative  size  and  shape 
of  each  of  these  parts  vary  greatly  with  their  contents. 
The  crop  is  provided  with  very  prominent  longitudinal 
and  transverse  muscles,  which  form  a  network  of  fibers 
over  it. 

It  is  evident  that  in  such  an  alimentary  canal  as  that 
just  described  there  are  two  distinct  divisions  in  addi- 
tion to  those  of  the  alimentary  canal  of  an  Amblyceran 
species.  The  crop  of  Eurymetopus  forms  a  part  distinct 
and  sharply  separated  from  the  oesophagus  in  front, 
and  also  sets  off  that  portion  of  the  oesophagus  between 
itself  and  the  stomach  as  a  distinct  division  of  the  ali- 
mentary tract.  The  bits  of  feathers  that  form  the  food 
of  the  insect  are  generally  almost  as  long  as  the  crop 
and  always  lie  in  it  in  a  longitudinal  direction. 

The  alimentary  canals  of  all  other  Philopterids  in 
which  this  organ  is  known  are  similar  in  all  essential 
respects  to  that  of  Eurymetopus  iaurus  just  described. 
In  Docophorus  lari  the  crop  is  very  much  like  that  of 
Eurymetopus  iaurus  in  shape  (plate  xi,  fig.  8).  It 
extends  from  the  anterior  left  part  of  the  body-cavity 
backwards  and  to  the  right.  The  oesophagus  is  narrow, 
lies  in  the  middle  line,  and  enters  the  crop  some  dis- 
tance to  the  right  of  the  anterior  end  of  the  latter. 
Arising  from  the  ventral  surface  of  the  crop,  at  a  point 
some  distance  to  the  left  of  the  opening  of  the  anterior 
part  of  the  oesophagus  into  the  same,  is  the  subinglu- 
vial  part  of  the  oesophagus,  which  passes  backwards  a 
short  distance  and  enters  the  ventriculus.  This  is 
rather  long  and  tapers  very  much  posteriorly.  Its  ante- 
rior end  is  provided  with  a  large,  lobe-like  csecum  on 
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each  side.  Its  posterior  end  ie  a  little  bent  jiwt  betore 
it  eutera  the  hind-gut.  The  latter  is  short  and  narrow. 
The  rectum  is  very  much  expanded  anteriorly,  having 
six  prominent  rectal  glands  surrounding  the  posterior 
end  of  the  anterior  smaller  part  of  the  intestine. 

In  Gunioden  cervinicornis  tho  crop  is  relatively  very 
long  aud  tapering  (plate  xi,  fig.  12).  It  lies  in  an 
almost  antero-posterior  direction  to  tho  left  of  the  rert 
of  the  alimentary  canal.  Its  anterior  end  is  large  and 
rounded;  posteriorly  it  tapers  to  a  rather  pointed 
extremity  which  reaches  a  little  farther  back  thanlhi; 
posterior  end  of  the  ventriculus.  When  in  the  natural 
position  its  hind  eud  is  bent  to  the  right  and  lies  close 
to  the  stomach.  The  cesophagus  enters  the  crop  on  its 
dorsal  surface  back  of  the  anterior  cud.  The  part  of 
the  cesophagus  between  the  crop  and  the  stomach  arises 
from  the  former  in  front  of  the  point  at  which  the  m- 
terior  portion  of  the  oesophagus  opens  into  it.  The 
stomach  is  rather  long,  but  when  it  is  distended  it  dws 
not  taper  very  much  posteriorly,  passing  into  the  intes- 
tine by  a  rather  sudden  constriction.  The  two  ca^caat 
its  anterior  cuds  are  relatively  smaller  than  in  the  other 
forms  described,  and  are  merely  blunt  diverticula  ol 
the  ventriculus  without  constricted  bases.  The  pre- 
rectal  part  of  the  intestine  is  very  short  and  narrow. 
The  rectum  on  the  other  hand  is  unusually  large,  hav- 
ing its  anterior  end  very  greatly  dilated  and  provided 
with  six  very   large  and   much  elongated   rectal  glauds. 

In  lApeurvs  fidiijiiwuun  major  the  crop  lies  to  the  left 
side  of  Ihe  body-cavity,  the  rest  of  the  canal  lying 
along  the  right.  The  ventriculus  simply  contracts  pos- 
teriorly, passing  gradually  into  the  intestine,  the  two 
being  separated  by  only  a  slight  constriction.  The  rec- 
tum is  comparatively  rather  long  but  otherwise  both  it 
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and  the  rest  of  the  intestine  are  verv  similar  to  the 
others  described. 

Nitzsch  (1874)  figures  the  alimentary  canals  of  the  fol- 
lowing Philopterid  species:  Docophorus  fuacicollis,  D. 
ocellatus,  and  Lipeurua  jejunua.  That  of  Docophorus 
fuseicollis  differs  in  no  essential  respect  from  those 
forms  already  described.  In  D,  ocellatus  the  openings 
of  the  pre-  and  postingluvial  divisions  of  the  oesopha- 
gus are  rather  far  removed  from  the  nearer  end  of  the 
crop.  The  ventriculus  is  very  long  and  bent  upon 
itself,  forming  a  loop. 

The  genus  Trichodectes  (family  Trichodectidse)  pre- 
sents a  rather  remarkable  deviation  from  the  other 
Ischnoceran  forms  in  the  shape  and  position  of  the 
crop.  As  already  mentioned,  it  is  of  the  form  of  a 
sack  connected  with  the  oesophagus  some  distance  in 
front  of  the  ventriculus  by  a  narrow,  more  or  less  elon- 
gated neck.  In  Trichodectes  geomydis  {plate  xi,  fig.  10), 
the  crop  is  rather  smaller  comparatively  than  in  most 
of  the  Philopterid  forms,  being  about  two-thirds  the 
length  of  the  stomach.  The  neck  is  long  and  slender, 
extending  laterally  from  the  oesophagus.  The  ventric- 
ulus is  large  anteriorly,  where  it  is  produced  into  two 
large  caeca  which  are  not  constricted  at  their  bases. 
Posteriorly  the  stomach  becomes  narrowed  and  makes 
an  abrupt  bend  in  the  direction  of  the  crop.  After 
running  a  short  distance  in  this  direction  as  a  narrow 
tube  it  passes  into  the  intestine.  This  division  of  the 
alimentary  canal  goes  backward  from  the  midgut,  form- 
ing a  right  angle  with  the  posterior  tubular  part  of  the  lat- 
ter. The  rectum  is  wide  anteriorly,  where  it  presents  six 
glands  as  in  the  other  families.  In  a  Trichodectes  from 
a  horse  the  crop  (plate  xi,  fig.  9)  is  the  same  as  in  T. 
geomydis,   but  is    comparatively   even  a  little   smaller; 
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also,  the  neck  is  shorter.  The  ventriculus  witb  its 
large  gastric  cieca  ia  about  the  same.  NitKsch  {lfi74| 
figures  the  alimentary  canal  of  T.  dimax.  Here  the 
crop  differs  somewhat  from  the  two  just  described  in  ' 
that  the  nock  is  very  much  shorter,  the  crop  forming 
a  pear-shaped  diverticulum  from  the  side  of  the  (esoph- 
agus and  separated  from  it  by  a  narrow  conalriclion.  In 
this  form  the  distal  end  of  the  crop  is  the  larger,  while 
in  the  Philopterid  forms  the  proximal  end  ia  the 
larger,  the  distal  end  being  generally  more  or  less 
tapering  and  pointed.  No  intermediate  form  of  a  crop 
between  the  Philopterid  and  Trichodoctld  types  hu 
been  found,  and  it  is  impossible  to  say  which  is  the 
more  primitive. 

Pharyngeal  Sclerite. — In  many  genera,  including  alio/ 
(hose  of  the  Ischnoceru,  and  one  and  part  of  anotliwr 
genua  in  the  Amblycera,  there  is  present  a  curionsh 
farmed  sclerite  in  the  wails  of  the  pharynx.  It  \m  \ 
already  been  described  in  Kellngg's  "  New  Mallopliagn. 
[I,"  under  the  term  "  cesophageal  sclerite."  As  shown 
there,  it  is  a  prominent,  cup-shaped  thickening  of 
the  chitinous  lining  of  the  ventral  wall  of  the  phur- 
ynx,  forming  a  depression  in  the  latter.  From  it* 
sides  (piate  x,  fig.  7)  chitinous  bands  (6s)  run  upward 
around  the  pharynx  and  arc  connected  by  muscles  witb 
the  dorsal  wall  of  the  head.  From  the  anterior  coraers 
a  large  expansion  {anf.  h)  on  each  side  reaches  forward 
and  upward  in  the  walls  of  the  pharynx.  Into  the  ante- 
rior end  of  its  cavity  a  duct  from  two  ventrally  situated 
glands  opens.  The  latter  (plate  x,  lig.  2,  l.g.)  are  oval, 
covered  with  a  chitinous  envelope,  and  supported  by  chi- 
tinous pedicles.  From  the  anterior  end  of  each  a  duel 
runs  forivard,  after  traversing  the  ventral  surface,  and 
then  turns  inward  and  backward   to  unite  with  the  duct 
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from  the  other  side.  The  common  duct  thus  formed 
then  goes  straight  back  to  the  sclerite.  The  shape  of 
both  these  organs  is  very  remarkably  constant.  In  one 
or  two  genera  they  present  deviations,  and  also  in  a  few 
scattered  cases,  but  these  will  be  described  farther  on. 

As  was  pointed  out  by  Kellogg  (1896),  these  organs 
are  not  peculiar  to  the  Mallophaga  but  occur  also  in 
the  Psocidse,  having  been  described  for  these  insects 
by  Burgess  (1878).  Outside  of  these  two  groups,  how- 
ever, they  are  not  known  to  occur.  Among  the  Mallo- 
phaga they  are  not  of  univers9.1  occurrence,  but  are 
for  the  most  part  confined  to  one  suborder.  Speci- 
mens of  the  following  genera  were  had  for  examination: 
Ancistrona,  Colpocephalum,  Docophoru8,  Euryvietopus, 
Giebelia,  Goniocotes,  Ooniodea,  Lcemobothriunif  Lipeuriua, 
MeTiopon,  Nirmua,  Nitzachia,  Oncophorua,  Phyaoatomum, 
Trichodectea,  Trinoion.  The  following  table  shows  the 
distribution  of  the  sclerite  and  glands  among  these 
genera: 


Genera  with   Sclerite 

Genera  with   Sclerite 

Genera  with   Sclerite 

aud  Glands  Present 

or  Absent. 

and  Glands  Present. 

and  Glands  Absent. 

Colpocephalum. 

AncUtrona, 

Docophorua. 

Eurymetopus, 

Lcemobothrium. 

Lipeurua. 

Giebelia. 

Nitzschia, 

Menopon. 

OoniocoUa. 

Physostomum. 

Nirmua. 

Ooniodea. 

Trinoion. 

Oncophorus. 

TrichodecteB. 

The   above  table  shows  that  those  genera  with  the 

structures  present  belong,   with  the  exception  of  Colpo- 

cephalum,  to  the  suborder  Ischnocera;    while   those  in 

which  they  are  absent  belong,  without  exception,  to  the 

suborder  Amblycera.     Hence  there  are  no  Ischnoceran 

genera  in  which  the  sclerite  and  glands  are  absent  in  all 
11 
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Species,  although  in  three  genera  they 
few  cases.  On  Ihe  other  hand,  in  the  Aiublyeera  they 
are  absent  in  all  but  two  genera,  and  of  these  one  liBi 
them  present  in  all  species,  but  in  the  other  they  may 
be  present  or  may  be  absent.  Of  thirty-eight  specie* 
of  Docophorus,  twenty-six  species  of  LifmxTU»,  and 
twenty-nine  species  of  KirmuK  examined — all  that 
were  accessible — only  in  Docopkorua  icterodfs,  Lipturve 
j'ictiiratus,  L.  longipilua,  ai  [  S'innvs  aignatue  are  tlie 
structures  absent.  From  t  s  it  is  evident  that  theei- 
ceptious  to  the  occurrence  o'  -he  oesophageal  sclerite  and 
glands  in  North  Americar  [schnocera  are  few.  Ttis 
worthy  of  notice  also 
lacking  them  occur  in 
species  of  Doc-ophoTiiR,  Liper 
more  numerous  than 


the  same  suborder  ti 

The  following  genera 
European    birds,   Akidoprr. 
Eiireuiii,  and  Oniilkobius. 


i  species  of  this  suborder 
three  largest  genera, — the 
nd  Ninnus  being  far 
if  all    the    other  genera  of 


been  found  so  far  only  on 

'.•<,  Boo/.;.f,  liothrhu.u-tojfli^, 
Taschenberg  (1882)  and  Pia- 
get  (1880),  however,  give  good  figures  of  all  these  gen- 
era, and  in  their  figures  the  presence  or  absence  of  the 
sclerito  is  apparently  intended  to  be  shown,  although 
whether  it  is  or  is  not  present  is  not  stated  in  the 
description  of  each  species.  The  figures  can  probably 
be  relic-d  on  to  show  at  least  in  wliat  species  it  is  pres- 
ent. According  to  them  the  structure  is  present  only 
in  Abidojiivclu*.  This  genus  and  also  BothTiometoii"* 
and  Oniitkobin"  belong  to  the  Isclinocera,  so  that  it 
appears  thai  there  are  two  genera  of  this  suborder  in 
which  the  sclerite  is  absent;  but  this  is  without  proof. 
If  it  is  absent  in  the  two  Amblyceraii  genera,  Boopia 
and  Kvreniii,  tliey  agree  with  most  of  the  other  forms 
of  their  suborder.     The  sclerite  appears   to   be  absent 
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also   in    Gyropus^    an    Amblyceran     mammal-infesting 
genus* 

In  some  species  of  several  genera  the  sclerite  is  not 
of  the  typical  form  described.  In  Docophorus  pertuaus 
it  is  very  much  modified  in  form.  The  body  is  com- 
paratively very  small  and  the  anterior  processes  are  not 
present  at  all.  On  the  other  hand,  the  lateral  circum- 
cesophageal  bands  are  greatly  enlarged,  forming  a  thick 
chitinous  band  passing  upward  around  the  pharynx. 
The  body  of  the  structure  is  so  small  that  it  appears 
merely  as  a  median,  backward-projecting  enlargement  of 
the  rest.  The  dorsal  cavity  is  present,  its  anterior  wall 
and  the  anterior  margins  of  the  lateral  wings  are  trans- 
parent and  continuous  with  one  another.  The  wings 
are  expanded  near  their  bases  but  distally  each  becomes 
narrowed  and  passes  upward  and  somewhat  forward  as 
a  slender  curved  rod.  The  structure  is  of  about  the 
same  shape  in  a  young  specimen  but  the  wings  are  pro- 
portionally smaller.  In  Docophorus  atricolor  the  sclerite 
is  small  and  weakly  chitinized  but  the  anterior  pro- 
cesses are  comparatively  large  and  much  expanded. 
In  Lipeuru8  diveraua  the  body  is  elongated,  and  in  L, 
squalidua  it  is  similar  but  with  the  anterior  processes 
enlarged.  In  several  other  Ischnoceran  genera  the 
sclerite  is  variously  modified,  but  the  species  in  which 
modification  occurs  are  scattered  and  not  closely  related 
to  one  another. 

In  the  Amblycera  only  two  genera  possess  the  pharyn- 
geal sclerite,  and  in  these  two  the  characteristic  form  is 
not  that  of  the  Ischnocera.    It  is,  however,  typically  the 

^Tasohenberg  figures  Bothriomeiopua  macrocnemU,  6  and  head  of  $ , 
and  Ornithobiua  hexophthalmus,  $  and  head  of  5  ,  in  which  the  sclerite  is 
not  shown.  But  in  Akidoproctua  roatratua  and  A,  atenopygoa  it  is  plainly 
present.  Piaget  figures  Boopia  longiiaraua,  B.  grandia^  Eureum  cimi- 
eoideSf  B,  malleua^  Gyropua  ovalia,  O.  gracilia,  and  O,  turbinalia,  iu  all  of 
which  the  sclerite  is  not  shown. 
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ijame.  In  Menopon  and  ColpocepktduTn  the  anterior  pro- 
cesses of  the  sclerite  are  very  much  prolonged  forward 
and  are  ouly  slightly  divergent,  Ja  some  cases  the 
sclerite  is  extremely  reduced  in  size.  In  Afenopon  fadvt 
the  anterior  processes  are  not  prolonged  but  are  wide 
and  hifid.  These  two  genera  are  iu  other  respects  also 
very  similar,  aud  it  is  of  significance  that  in  the  only 
genera  of  the  Amblycera  that  possess  the  sclerite  it  has 
the  same  structure,  difft  int  from  that  prevailing 
amongst  the  Ischnoceran  gti  era,   in  each. 

The    following    table  \    the    species   nf   Mfnopon 

examined  that  have  anu  Jo  not  have  the  sclerite  and 
glands: 


■nopon. 

Specie 

SpeelM  villi   Belnil* 

■Dd  OU          

■nd  aluds  Ataent. 

auro/oKlatum 

autinelum 

malk<i» 

ditfimil. 

l,rr'i-j»«U,ia 

/'^dH> 

,,ne'-i-rmr 

/u..trtiu,< 

-"'-'-'"" 

iwrffam 

r-ohfintum 

i„dhlUul, ivi 

kUan 

y/mu^'" 

Iriilene 

iTrvmpfM 

longktfAaiiiin 

loomi'li 

nut«n<ir.im 

■m'-mtrn.-Hm 

naeia't'i' 

nuinrrn^iim 

paal'iltim 

petiila»H 

mriatiim 
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It  is  evident  that  the  oesophageal  sclerite  and  con- 
nected  glands  might  be  made  use  of  in  determining  the 
relations  of  Menopon  and  Colpocephalum  to  the  other 
genera,  and  also  of  the  Mallophaga  to  other  orders  of 
Insects,  since  they  occur  also  in  the  Psocidae.  But  the 
probable  number  of  yet  unknown  species  is  too  great  to 
allow  of  these  structures  being  used  to  determine  rela- 
tionships of  genera  within  the  order. 

The  Salivary  Organs. — In  1869  Kramer  described  the 
salivary  glands  of  Lipeurus  jejunus.  In  1874  they 
were  mentioned  by  Giebel  in  "Insecta  Epizoa  "  from 
Nitzsch's  notes.  He  gives  no  description  of  them. 
Finally,  in  1885,  Grosse  gave  a  general  account  of 
their  structure  in  the  whole  order,  and  a  special  descrip- 
tion of  those  of  Tetrophthalmus  chilensia  {Menopon  titan). 
As  far  as  is  knowti,  all  species  of  Mallophaga  possess 
two  pairs  of  salivary  organs;  in  some  cases  there  is 
evidence  that  only  one  of  each  pair  is  a  gland,  the  other 
being  a  reservoir.  In  any  case  either  one  gland  and  a 
reservoir  or  two  glands  are  situated  on  each  side  of  the 
crop  or  oesophagus.  From  the  anterior  end  of  each 
organ  a  duct  arises  and  passes  forward.  The  two  ducts 
on  each  side  unite  with  each  other,  forming  a  right  and 
left  common  salivary  duct.  These  run  forward  a  vary- 
ing distance  and  then  approach  each  other  and  unite  in 
the  middle  line.  This  final  duct  formed  of  the  four 
primary  ducts  runs  forward  beneath  the  oesohpagus  and 
enters  the  head  where  it  opens  into  the  pharynx. 

In  the  suborder  Amblycera  the  salivary  organs 
appear  to  have  no  constant  form  characteristic  of  the 
subgroup.  Grosse  describes  those  of  Menopon  titan 
(plate  xi,  fig.  2)  as  consisting  of  a  gland  (a)  and  reser- 
voir (b)  on  each  side.  The  glands  are  elongate-oval, 
and  each  has  a  furrow  on  the  inner  side,  from  the  middle 
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of  which  the  duct  arises.  The  reservoirs  are  long  an* 
club-shaped,  having  the  duets  passing  forward  from  the 
anterior  ends.  He  describes  also  the  glands  of  a 
Lifiniobothriuni  as  lieiiig  composed  of  twenty  small  lul>e9 
situated  upon  the  salivary  duct  like  the  teeth  of  a  comb- 
Nitzsch  gives  several  figures  showing  the  salivary 
glands.  In  Menojion  utesolevcviii  two  pairs  of  ^landB 
are  shown  of  which  the  inner  ones  are"  very  loDg  and 


comparatively     uariow. 
course    backwards   along 
canal  as  far  as  the  rectal 
narrowed  and  pass  gradt 
to   each  of  these   is  a  sh 
rather  elongated  ai 
posterior  end  is  f-n 
into    the    duct. 
that  the  salivary  o 
a  saliva  resorvoir, 
viscous  siibstjince. 

hi    the    Ischiiocora 
shape,    being 


extend  in  a  straigtife 
sides  of  the  alimentary 
In  front  they  become 
ito  the  ducts.  Estenia.! 
laud.  This  one  is  alsc*- 
Tront  and  behind.  Tii» 
the  anterior  end  passes- 
I  the  general  statemeut;- 
of  a  salivary  gland  and 
latter  are  lilled   with  a 


the  organs  have  a  more  definite 
riable  among  the  diEfereut 
species.  They  consist  of  two  pairs  of  glands  and  their 
ducts.  Each  pair  lies  on  one  side  of  the  alimentary 
canal  in  the  region  ot  the  anterior  end  of  the  crop  and 
is  composed  of  an  outer,  generally  larger  gland,  and  an 
inner,  smaller  one  (plate  xi,  fig.  11,  rand  g).  In  Tri- 
uhoikclKs  r/eoiHi/di^  (plate  xi,  fig.  1)  llie  two  are  of  about 
the  same  size.  The  inner  one  (h)  has  its  long  axis  trans- 
verse and  its  larger  end  turned  inwardly;  while  the 
outer  is  oval.  The  outer  organ  generally  has  the  appear- 
ance of  being  a  reservoir  rather  than  a  gland.  Kramer 
studied  the  histology  of  the  two  and  described  the 
cells  of  the  inner,  smaller  one  as  being  remarkably 
distinct,  while  those  of  the  outer  he  says  are  only  witb 
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the  greatest   difficulty  made  out  to  be  cells.     He  found 
the  outer  organs  mostly  filled  with  fat-like  drops. 

Both  Kramer  and  Grosse  describe  a  second  set  of 
salivary  glands  found  only  in  the  Ischnocera.  Kramer 
described  those  of  Lipeurus  jejunus  as  consisting  of  a 
group  of  fourteen  cells  attached  to  the  smaller  of  the 
two  glands  just  described.  He  could  find  no  ducts  con- 
nected with  them,  but,  since  they  were  always  present 
and  constant  in  position  and  arrangement,  he  still 
regarded  them  as  having  a  saliva-secreting  function. 
Grosse  observed  them  in  the  genera  Nirmus,  Tricho- 
decieSy  and  Lipeurus,  He  found,  however,  that  they 
occurred  not  only  on  the  crop  but  also  in  groups  of  two, 
six,  and  eight,  connected  with  the  fat  body.  On  this 
account,  and  since  he  also  could  discover  no  duct  in 
connection  with  then,  he  concluded  that  their  function 
as  salivary  organs  was  very  doubtful. 

In  Trichodectes  geomydia  there  can  be  no  doubt  of  this 
glandular  nature,  for  here  ducts  can  be  very  easily 
observed.  If  the  alimentary  canal  be  removed  from 
the  body  and  transferred  to  a  glass  slide,  two  sets  of 
large  cells  may  be  seen  attached  to  the  anterior  end  of 
the  crop.  Each  set  consists  of  seven  cells,  each  pro- 
vided with  two  large,  internal  bodies,  apparently 
nuclei.  The  cells  are  polygonal  and  situated  close 
together.  By  detaching  the  mass  from  the  crop  and 
floating  it  out  in  water  it  may  be  seen  to  be  connected 
by  a  very  distinct  duct  with  the  upper  end  of  the  neck 
of  the  crop,  close  to  where  it  joins  the  oesophagus  (plate 
xi,  fig.  10,  g).  This  is  long  enough  to  allow  the  glands 
to  lie  on  the  upper  end  of  the  crop.  On  passing  the 
glands  under  a  cover-glass  the  loosely  united  cells 
spread  apart  and  there  may  be  seen  very  clearly  a  ram- 
ification of  the  main  duct  passing  to  each  one  of  them 
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(plate  xi,  figs.  3  and  4).  It  hence  appears  tliat  in  this 
species  these  cells  form  a  compound  gland  of  seven 
cells,  each  cell  being  provided  with  a  duct  of  its  own, 
the  dncts  of  the  several  cells  uniting  and  finally  form- 
ing a  common  duct  which  opens  into  the  alimentary 
canal  at  the  mouth  of  the  neck  of  the  crop.  In  other 
Ischnoceran  genera  examined,  including  EurymctopvH, 
DocopkoruH,  and  Gonioden,  these  glands  are  present  but 
the  cells  in  each  are  more  numerous.  In  Eurynietojiux 
iaurtis  (plate  xi,  fig.  5),  each  gland  is  composed  of  about 
twenty-four  cells  arranged  mostly  in  two  rows,  although 
in  some  specimens,  at  the  posterior  end,  they  are  three 
and  four  rows  wide,  so  that  the  gland  is  posteriorly 
expanded.  Each  possesses  two  nuclear-Uke  bodies, 
(one  of  these  may  be  a  hollow  space  into  which  the 
duct  opens,  such  spaces  being  present  in  salivary  cells 
of  insects),  and  they  are  all  closely  pressed  together  so 
that  they  assume  polygonal  shapes.  The  presence  of 
a  duct  is  much  more  difficult  to  determine  than  in 
,  Trichoiiectes  geomydis,  but  by  removing  the  oisophagus 
and  crop  to  a  drop  of  water  on  a  glass  slide,  as  before, 
and  pushing  the  glands  away  from  the  crop,  they  may 
be  seen  to  be  connected  with  the  latter  by  a  number  of 
fine  fibers.  Upon  focussing  down  on  tliese  with  the 
microscope,  one  may  be  seen  larger  than  the  rest,  pos- 
sessing a  double-bordered  appearance  characteristic  of 
ducts  when  viewed  with  transmitted  light.  Il  is 
attached  to  the  upper  end  of  the  crop  at  one  extremity 
and  at  the  other  to  the  anterior  end  of  the  gland,  where 
it  divides  close  to  the  latter  and  becomes  lost  in  the 
cells.  By  tearing  the  cells  apart  there  may  be  seen 
attached  to  and  ramifying  between  them,  minute,  deli- 
cate processes,  apparently  tubules. 

A  third  set  of  glands  opening  into  the  anterior  part 
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of  the  alimentary  canal  are  those  of  the  head,  already 
described  in  connection  with  the  oesophageal  sclerite. 
With  regard  to  the  salivary  glands,  then,  not  consid- 
ering those  glands  of  the  head,  the  two  suborders  differ 
as  follows:  The  Amblycera  possess  simply  two  pairs  of 
salivary  organs — a  gland  and  reservoir  on  each  side  of 
the  alimentary  canal.  These  are  of  variable  shape, 
since  they  may  be  simple  and  relatively  small  or  very 
large,  or  they  may  be  compound,  consisting  of  as 
many  as  twenty  separate,  secreting  tubules.  The  Isch- 
nocera  possess  a  pair  of  simple,  small,  only  slightly 
variable,  salivary  organs  on  each  side  of  the  alimentary 
canal.  These  are  evidently  the  homologs  of  the  sali- 
vary organs  of  the  other  suborders,  since  their  ducts 
unite  with  one  another  in  the  same  manner,  and  since 
their  general  position  is  the  same.  In  addition,  they 
have  a  pair  of  small  compound  glands  each  element  of 
which  consists  of  a  single  cell  provided  with  a  sepa- 
rate ductule.  The  species  of  the  Amblycera  are  speci- 
alized individually,  those  of  the  Isclinocera  as  a  group. 

The  Mcdpighian  Tubules. — In  all  cases  known  there 
are  four  and  only  four  Malpighian  tubules.  They  are 
simple  tubes  generally  variously  dilated  near  their  bases. 
This  dilatation  may  form  a  short  oval  enlargement 
of  the  vessels  as  in  Docophorus  lari  (plate  xi,  fig.  8), 
or  it  may  be  long,  and  even  occupy  half  the  length  of 
the  tube  as  in  Menopon  titan  (plate  xi,  fig.  13).  These 
enlarged  parts  of  the  tubes  are  very  variable  in  size, 
and  according  to  the  specimen  may  be  present  and 
large  or  entirely  absent  in  the  same  species.  In  Col- 
pocephalum  osborni  the  basal  parts  of  the  two  tubes  on 
each  side  are  united  for  a  short  distance  (plate  xi, 
fig  7).  The  vessels  are  generally  very  much  convoluted 
and  form  a  tangled  mass  of  tubes  about  the  lower  part 
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of  the  alimentary  canal.  In  others,  however,  they  are 
straight.  In  Menopon  titan  they  form  V-shaped  tubes 
with  the  bend  forward  and  the  inner  arm  joining  the 
intestines.  Each  tube  conaists  of  an  apparently  struct- 
ureless investing  membrane  (plate  xi,  fig.  6),  of  a  single 
layer  of  large  granular  epithelium  cells  within  this,  and 
finially  of  a  thin  intiraa  lining  the  epithelium.  The 
lumen  is  narrow  and  irregular  since  the  inner  ends  of 
the  cells  are  angular,  and  a  convexity  on  one  side  of  the 
lumen  fits  into  a  concavity  of  the  epithelium  on  Ihe 
opposite  side. 

III.     The  Respiratory    System. 

The  tracheee  are  disposed  in  two  main  trunks,  one  ou 
each  side  of  the  body,  reaching  from  the  posterior  end 
of  the  abdomen  into  the  head.  Spiracles  are  situ- 
ated laterally  on  the  dorsal  side  of  the  abdominal  seg- 
ments, and  in  some  species,  as  Menopon  titan,  there  is  a 
.  spiracle  on  each  side  of  the  prothorax  (See  Kellogg, 
1896).  A  short  branch  connects  each  spiracle  with  the 
main  longitudinal  trunk  of  the  same  side.  Opposite  the 
union  are  given  off  several  branches  to  the  various 
organs  of  the  body.  In  the  head  the  lateral  trunks 
end  by  dividing  into  numerous  branches.  No  dilatation 
of  the  traehefc  occurs  at  any  point.  In  Menopon  titan 
a  large  transverse  trunk  connects  the  two  lateral  trunks 
in  the  fourth  abdominal  segment. 

IV.     The   Nervous   System. 

The  nervous  system  consists  of  a  brain  and  sub- 
lesophageal  ganglion  in  the  head  and  a  large  ganglion 
in  each  of  the  thoracic  segments.     From  the  two  head 
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ganglia  are  given  oflf  branches  to  the  mouth-parts  and 
sense-organs.  Each  thoracic  ganglion  sends  laterally  a 
large  branch  to  the  corresponding  legs.  The  last  one 
gives  oflf,  in  addition  to  these,  branches  that  go  back- 
wards into  the  abdomen,  supplying  the  organs  there  sit- 
uated. In  Eurymetopus  taurus  (plate  xvi,  fig.  7)  the 
brain  is  large,  much  wider  than  long,  and  consists  of 
two  lobes  united  in  the  middle  line.  Each  lobe  expands 
greatly  laterally.  The  posterior  border  of  the  brain  is 
convex,  notched  in  the  middle  line.  The  anterior  bor- 
der is  very  concave.  The  brain,  therefore,  presents 
from  above  the  appearance  of  being  composed  of  two 
large  lateral  masses  connected  in  the  middle  line  by  a 
narrow  commissure.  From  each  anterior  outer  angle  a 
trunk  passes  downward  and  backward  to  the  anterior 
end  of  the  suboesophageal  ganglion.  These  form  the 
circumoesophageal  commissures,  and  from  each  a  small 
trunk  runs  forward  to  a  very  large  frontal  ganglion  sit- 
uated in  the  median  line  between  the  anterior  ends  of 
the  two  cerebral  lobes.  The  suboesophageal  ganglion  is 
larger  than  the  brain  and  is  situated  in  the  lower  part 
of  the  head  beneath  the  oesophagus  near  the  occipital 
margin.  It  is  somewhat  triangular  in  shape,  with  one 
side  turned  forward. 

The  brain  and  suboesophageal  ganglion  of  Menopon  titan 
(plate  xvi,  fig.  8)  are  very  similar  to  those  of  Eurymetopus 
taurus.  Dorsoventral  longitudinal  sections  show  that 
the  brain  is  rather  thick  and  that  the  lateral  lobes  are 
expanded  posteriorly  as  well  as  laterally.  The  circum- 
oesophageal commissure&i  are  inclined  at  an  angle  of  about 
forty-five  degrees.  The  frontal  ganglion  is  smaller  than 
in  Eurymetopus  taurus  and  is  connected  by  a  short  trunk 
with  the  upper  end  of  each  circumoesophageal  commis- 
sure.   From  it  a  branch  runs  forward  to  the  labium.    The 
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eubcesophageal  ganglion  is  oval  in  longitudinal  scctioiis. 
The  peripheral  part  of  each  is  composed  of  rather  large 
cells.  Fibers  pass  from  the  lower  ganglion  through  the 
commissures  to  the  outer  anterior  angles  ot  the  brain, 
where  they  radiate  in  all  directions  to  the  peripheral  cells. 
Transverse  sections  of  the  brain  of  Menopon  sp.  (plate 
xii,  figs.  1-4,  br),  followed  from  before  backwards, 
show  in  front  the  small,  disunited  sections  which  farther 
back  (fig.  1)  become  enlarged  in  an  inner  and  ventral 
direction  and  connected  with  the  subcesophageal  gan- 
glion (sg)  by  two  short,  straight  trunks.  The  latter 
ganglion  is  very  flat  in  front.  Back  of  the  commissures 
(fig.  2)  the  lobes  of  the  brain  enlarge  and  become  ovoid 
in  sections,  with  the  large  end  turned  inward.  The 
subcesophageal  ganglion  is  still  flattened  and  slightly 
constricted  in  the  middle.  Sections  passing  through 
the  eyes  (fig.  3)  show  a  narrow  commissure  passing  over 
the  pharynx  connecting  the  previously  separated  cerebral 
lobes  which  are  now  oval  in  shape.  The  subcBSophageal 
ganglion  is  still  flat  but  slightly  enlarged  laterally. 
Still  farther  hack  (fig.  4)  the  transverse  commissure 
of  the  brain  has  increased  in  thickness,  and  the 
suba3sophageal  ganglion  greatly  enlarged,  especially 
laterally. 

The  three  thoracic  ganglia  are  large,  situated  close 
together,  and  each  is  generally  larger  than  the  one  in 
front.  In  Eu.rymctopus  trwrus  each  ganglion  is  hexag- 
onal viewed  dorsoventrally  (plate  xvl,  fig.  7),  with 
two  sides  transverse,  one  in  front  and  the  other  behind. 
The  most  posterior  ganglion  is  large  and  joined  to  the 
mesothoracic  ganglion  by  its  anterior  side.  From  the 
lateral  angles,  which  are  a  little  back  of  the  middle,  large 
trunks  are  given  off  to  the  legs,  and  from  the  posterior 
angles  larger  branches,  one  on  each  side,  go  backwards   i 
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into  the  abdomen.  The  mesothoracic  ganglion  is 
smaller  than  the  last  one,  but,  except  that  the  lateral 
edges  are  more  nearly  equal,  is  very  similar  to  it.  Its 
anterior  side  joins  the  posterior  side  of  the  one  in  front, 
and  from  its  lateral  angles  trunks  arise  that  supply  the 
mesothoracic  legs.  The  prothoracic  ganglion  is  more 
elongated  than  the  others  and  the  lateral  angles  are 
relatively  farther  back,  but  as  before,  the  leg  branches 
arise  from  them.  There  are  no  interganglionic  com- 
missures between  the  thoracic  ganglia  but  the  protho- 
racic ganglion  is  connected  with  the  suboesophageal 
ganglion  by  two  short,  longitudinal  trunks.  In  other 
forms  the  thoracic  ganglia  are  a  little  more  separated, 
but  in  all  cases  known,  the  nervous  system  is  much 
concentrated  and  ganglia  never  occur  in  the  abdomen. 
Longitudinal  sections  of  Menopon  titan  (plate  x,  fig.  1) 
show  that  the  thoracic  ganglia  (^i,  92,  and  g^)  are  oval 
longitudinally  and  have  an  outer  layer  of  large  cells  like 
those  in  the  head.  Transverse  sections  of  Menopon  sp. 
(plate  xii,  figs.  5-7)  show  that  each  ganglion  (gi  andgfa) 
is  double  and  very  large.  In  Eurymetopua  taurua  (plate 
xvi,  fig.  7)  each  ganglion  is  supplied  with  tracheae 
from  a  large,  trausverse  commissure  (t  r)  passing  trans- 
versely from  one  main,  lateral,  tracheal  trunk  to  the 
other.  Each  of  these  transverse  trunks  is  applied  very 
closely  to  the  posterior  part  of  the  corresponding  gan- 
glion, and  gives  off  into  the  latter  numerous  ramifying 
branches. 

V.     The   Dorsal   Vessel. 

The  heart  was  first  described  by  Wedl  in  1855. 
Nitzsch  says  nothing  about  it.  Kramer  in  1869, 
briefly   described   that    of    Lipeurua   jejunua.      Grosse 
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adds  little  to  the  descriptions  giveu  by  Wedl  and 
Kramer.  Wedl  found  tliat  it  could  be  studied  success- 
tuUy  only  iu  living  animals.  According  to  him  the 
heart  proper  of  Menopon  pallichim  is  one-chauibered 
and  is  situated  in  the  next  to  the  last  abdominal  seg- 
ment just  below  the  dorsal  wall.  The  inner  cavity  is 
provided  in  front  and  behind  with  an  opening.  It  con' 
aists  of  a  molecular  parenchymoua  part  ou  each  side 
and  a  median  membranous  part.  From  the  lateral, 
thickened  part  there  arise  ragged  prolongations  remind 
ing  one  of  the  papillary  muscles  of  the  vertebrate 
heart,  and  which  terminate  iu  fine  thread-like  fibers 
attached  to  the  median  membranous  walla  of  the  heart. 
To  the  outer  side  of  the  pareuchymous  part  are  attached 
on  each  aide  a  bundle  of  tense  fibers,  which  may  be 
termed  the  right  and  left  auspenSory  fibers  of  the  heart. 
The  dorsal  aorta  has  a  swelling  at  its  base  forming  a 
bulbus  arteriosus.  This  has  on  each  aide  a  bundle  of 
fibers,  the  right  and  loft  suspensory  fibers  of  the  bulbus 
arteriosus.  Likewise  at  the  opposite  end  of  the  heart  is 
a  swelling  forming  the  bulbus  venoaus.  This  has 
two  prolongations  at  its  posterior  end  which  appear  to 
be  inlet  tubes  allowing  the  entrance  of  the  blood 
into  the  bulbus  venosus.  At  the  posterior  end  is  a 
median  row  of  fibers. 

Kramer  describes  the  heart  of  Lipeurus  jejiinus  as  a 
long  narrow  tube  enlarged  at  its  posterior  end.  Here 
are  attached  the  very  much  reduced  wing-muscles. 
Wedl  does  not  mention  these  but  very  probably  refers 
to  them  when  he  describes  the  "suspensory  fibers".  At 
the  posterior  end,  according  to  Kramer,  are  four  open- 
ings to  admit  the  blood.  Wedl  states  that  the  heart- 
beats amount  to  112-120  per  minute  in  specimens  just 
taken  from  the  living  host,  but  sink  to  5ti-52  in  speci- 
mens taken  from  a  host  that  has  been  dead  a  day  or  so. 
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He  further  describes  the  manner  in  which  the  different 
parts  of  the  heart  and  aorta  contract,  and  also  gives  an 
account  of  the  methods  he  used  in  making  his  observa- 
tions. Finally  he  states  that  he  examined  several  rep- 
resentatives of.  the  Philopteridse,  such  as  Lipeurus  vari- 
abilia,  Ooniodes  colchici^  and  Docophorus  atratua^  but 
apparently  he  determined  merely  that  the  heart  is  pres- 
ent in  these  forms. 

VI.     The    Reproductive    Organs. 

The  reproductive  organs  of  both  the  male  and  the 
female  may  be  divided  ontogenetically  into  (1)  parts 
derived  from  the  interior  of  the  body,  including  the 
testes  or  ovaries,  the  vasa  deferentia  or  oviducts,  and 
the  vesicula  seminalis,'ejaculatory  duct  or  vagina  and 
spermathseca;  and  (2)  into  parts  derived  from  the 
exterior  of  the  body,  including  a  genital  cavity  in  both 
sexes,  and  an  eversible  penis  with  variously  developed 
accessory  ohitinous  parts  in  the  male.  According  to 
Nusbaum  (1882)  the  embryological  origin  of  the  internal 
organs  of  Lipeurus  bacillus  and  Ooniocotes  hologaster 
is  as  follows :  The  parts  arise  from  four  fundaments. 
Two  of  these  are  derived  from  the  mesoderm  and  give 
rise  to  the  testes  or  ovaries  and  the  vasa  deferentia 
or  oviducts;  the  others  are  derived  from  the  epiblast  of 
the  ventral  side  of  the  fourth  abdominal  segment,  and 
give  rise  to  the  vesicula  seminalis  and  ductus  ejacula- 
torius  of  the  male  or  the  vagina  and  spermathseca  of  the 
female.  The  second  pair  subsequently  unite  forming 
the  unpaired  organs  of  the  adult.  The  latter  are  hence 
strictly  external  since  they  originate  from  the  epiblast 
of  the  embryo.  For  convenience  of  description,  how- 
ever,   the    parts   are  classified  better   as    internal    and 
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external  geuitalia,  iu  which  the  terms  infernal  and  exter- 
nal are  used  relatirely  with  regard  to  the  adult  structu; 
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The  Internal  Male  Genitalia. — The  testes  are  either 
six  or  four  in  number  in  adults,  the  former  number 
being  confined  to  the  Amblycera  and  the  latter  to  the 
Ischnocera.  In  the  Amblycera  they  are  variously- 
shaped  organs  lying  in  tlie  lateral  parts  of  the  adoiu- 
inal  cavity,  three  on  each  side,  one  in  front  of  theotlier. 
Each  opens  by  a  short  vas  deferens  into  a  common  sperm 
duct.  In  the  Ischnocera  the  testes  are  two  in  number 
on  each  side.  They  are  generally  pyriform,  having  the 
pointed  ends  turned  away  from  each  other  and  each 
terminated  by  one  or  two  fine  threads,  and  having  tlie 
blunt  ends  approximated  and  connected  by  a  short,  nar- 
row commissure  from  which  the  common  vas  deferens 
arises.  The  other  internal  reproductive  organs  of  the 
male  are  essentially  alike  in  the  two  suborders.  The  vas 
deferens  on  each  side  runs  generally  first  backward  from 
the  testis  and  then  turns  forward  to  enter  the  sperm  ves- 
icle.  The  latter  organ  is  usually  single,  but  is  composed 
of  right  and  left  lobes  which  in  many  cases  are  easily 
separated  and  which  are  sometimes  normally  discon- 
nected. In  all  cases  their  lower  ends  open  into  a  com- 
mon ejaculatory  duct.  This  goes  to  the  exterior  and 
may  be  either  straight  or  variously  bent.  The  two  halves 
of  the  sperm  vesicle  when  not  entirely  separated  exter- 
nally are  essentially  distinct,  since  each  half  possesee.s 
its  own  lumen,  into  which  the  vas  deferens  of  the  same 
side  opens.  Figure  4,  then,  may  be  taken  to  represent 
diagrammatically  the  typical  condition  of  the  internal 
male  genitalia  of  the  whole  order.      The  figure  as  it  is 
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represents  more  exactly  the  Amblyceran  structure,  but 
the  Ischnoceran  may  be 
produced  from  it  by  sup- 
pressing one  testis  on  each 
side  and  drawing  the  other 
two  toward  each  other 
while  their  distal  ends  are 
turned  in  opposite  direc- 
tions. Nusbaum  states 
that  in  Lipeurua  bacillus 
and  in  Goniocotes  hologas- 
teTy  two  Ischnoceran  spec- 
ies, the  fundaments  of  the 
testes  in  the  embryos  form 
each  three  lobes,  of  which 
the  posterior  two   develop     ^,    ,    ^,  *  *u  .  * 

^  ^  '^        Fig.  4.— Diagram  of  the  internal  repro- 

intO  testes,  while  the  anter-     ductive  organ«  of  the  male  Mallophaga;  t, 

.  i_  •  rni-  •        testes:    vd,    vasa    deferentia:    n,    veslcula 

lor  one   atrophies.       This  ,«„„^,. 
anterior    lobe,    if  it  repre- 
sents a  third  testis,  establishes  three  on  each  side  as  the 
typical  number  of  testes  in  the  whole  order. 

In  PhysoHiomum  diffuaum  (plate  xiii,  fig.  9)  the  testes 
are  rather  small.  The  most  anterior  is  situated  rela- 
tively rather  far  in  front  of  the  others,  and  is  trian- 
gular in  outline,  having  the  base  turned  forward.  Its 
posterior  end  becomes  rather  gradually  narrowed,  pass- 
ing into  the  vas  deferens.  The  middle  and  posterior 
testes  are  enlarged  toward  their  bases  and  pointed  at 
their  distal  ends.  Each  is  connected  with  the  vas 
deferens  by  a  short  vas  eflerens.  The  sperm  duct  runs 
a  short  distance  back  of  the  last  testis  and  then  turns 
forward  to  the  seminal  vesicle.  This  organ  lies  in  the 
third  abdominal  segment.  It  is  rather  small,  being 
about  the  length  of  the  segment  in  which  it  is  situated. 

12 
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It  is  bilobed,  being  divided  by  niGdiaa  dorsal  and 
ventral  furrows  into  a  riglit  and  left  half.  Eacli  lialf  is 
agaiu  partially  divided  by  a  lougitudinal  furrow  into 
two  seeoudary  lobes,  the  outer  of  which  is  thinner 
than  the  other.  From  the  posterior  end  of  the  vesicle 
a  wide,  almost  straight  ejaculatory  dut-t  passes  to  the 
exterior.  Its  lower  half  is  provided  with  a  strong, 
transverse  musculature.  The  vaea  deferentia  appear  to 
open  into  the  ejaculatory  duct  at  a  point  above  its  mid- 
dle. They,  however,  merely  become  attai^hed  to  this 
duct  here,  since  they  run  forward  along  its  aides,  closely 
bound  to  it,  and  enter  the  sperm  vesicle. 

The  vesicula  seminalis  of  Trinolon  liLridu)n-  is  elon- 
gated antero-posteriorly,  tapers  anteriorly,  and  is  en- 
larged and  rounded  posteriorly.  From  it  the  ejacu- 
latory duet  runs  forward  and  to  the  left.  Soon  it  makes 
an  abrupt  bend  backward  and  toward  the  middle  line 
agaiu,  where  it  enters  a  greatly  enlarged  and  very 
muscular  division  which  opens  to  the  exterior. 

The  whole  reproductive  system  of  Menopon  titan  is 
very  greatly  moditied  by  an  extreme  complication  of 
the  diHerent  parts.  They  are  all  essentially  the  same, 
however,  as  in  other  species,  and  the  modification  is 
mostly  confined  to  the  parts  developed  from  the  exterior 
and  to  the  muscles  attached  to  these  parts.  These  will 
be  described  farther  on,  The  main  modification  of  the 
inner  organs  is  a  great  increase  in  the  length  of  the 
ductus  ejucuiatorius.  The  testes  (plate  xiii,  fig,  10,  0 
are  oval,  elongated  tubes  situated  along  the  sides  of  the 
body.  The  most  anterior  ou  each  side  is  connected 
with  the  anterior  end  of  the  vas  deferens  of  the  same 
side.  The  second  and  third  are  connected  with  the  same 
duct  at  points  farther  back  by  rather  long  vasa  effer- 
entia.     The  part  of  the  vas  deferens  between  the  first 
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and  second  testes  (beginning  with  the  one  in  front) 
is  longer  than  that  between  the  second  and  third.  The 
anterior  end  of  each  testis  reaches  some  distance 
anterior  to  the  posterior  end  of  the  one  in  front.  Each 
vas  deferens  proceeds  a  short  distance  back  of  the  last 
testis  and  then  turns  toward  the  median  line  of  the 
body,  the  two  are  here  connected  by  a  transverse  duct 
(c  d)  and  enter  the  large  mass  of  muscles  surrounding 
the  invaginated  penis  (this  structure  together  with  the 
muscles  will  be  described  under  the  head  of  the  External 
Genitalia;  see  postea).  They  pass  between  the  fibers 
and  enter  the  cavity  surrounded  by  them;  turning  then 
forward  they  run  in  this  direction  along  the  upper  part 
of  the  cavity  to  the  anterior  end  of  the  latter.  Here 
they  emerge  from  the  muscles  and  go  forward  to  the 
vesicula  seminalis  (sv),  each  entering  the  side  of  this 
organ  toward  the  set  of  testes  with  which  it  is  in  con- 
nection. 

The  seminal  vesicle  is  very  large,  composed  of  two 
only  slightly  united  lobes.  It  is  elongated  antero-pos- 
teriorly,  tapering  at  both  ends,  and  connected  with  the 
ductus  ejaculatorius  at  its  posterior  ends.  The  latter  is, 
as  stated,  a  very  long  tube,  and  is  consequently  very 
much  coiled.  It  begins  at  the  posterior  completely 
united  end  of  the  vesicula  seminalis  as  a  rather  wide 
tube.  It  runs  backwards  from  here  only  a  short  dis- 
tance and  then  makes  a  turn  toward  the  median  line, 
the  seminal  vesicle  being  situated  a  little  to  the  left. 
Here  it  makes  a  small  loop  upon  itself  and  then  runs 
forward  to  near  the  anterior  end  of  the  seminal  vesi- 
cle, which  reaches  forward  into  the  metathorax,  mak- 
ing during  this  course  a  second  loop  upon  itself.  At 
•  the  anterior  end  of  the  vesicula  it  makes  a  sharp  bend 
backward,  dorsal  to  the  vesicula,  and  runs  in  a  straight 
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line  to  its  posterior  end,  where  it  becomes  narrower 
and  turns  toward  the  middle  line.  It  reaches  the  trans- 
verse muscles  of  the  penis  and  becomes  here  thrown 
iuto  several  loops,  and  then  runs  forward  among 
the  longitudinal  muaclee  of  the  penis  to  the  anterior 
end  of  the  innermost  (int)  tube  of  the  latter,  with 
which  it  becomes  continuous. 

Nitzsch  does  not  describe  extensively  the  repro- 
ductive organs,  merely  giving  a  general  description  of 
them  for  the  different  suborders.  He  figures,  however, 
the  male  organs  of  Calpocephiilum  jlavescens  and  of  Mcn- 
opon  pallidum.  In  the  former  (plate  xiii,  fig.  7)  the  six 
testes  {t)  are  pear-shaped,  situated  with  their  broad  ends 
upon  the  vasa  deferentia  {ml),  with  which  they  are  con- 
nected by  very  short  secondary  ducts.  Their  pointed 
ends  are  terminated  each  by  a  short  fiber.  The  vasa 
deferentia  run  backward  and  inward,  uniting  with  the 
basal  portion  of  the  ductus  ejaculatorius  {e.j)  far  from 
the  vesicula  seminalis  (sr).  The  latter  is  somewhat 
elongated  divided  longitudinally  to  near  its  base  by  a 
median  and  two  lateral  grooves.  The  ejaculatory  duct 
is  very  long.  Immediately  after  leaving  the  vesicula 
seminalis  it  turns  forward  lateral  of  this  organ  and 
runs  forward  to  some  distance  beyond  its  anterior  end; 
the  duet  then  turns  backward  and  slightly  inward,  end- 
ing in  a  somewhat  enlarged  basal  part  to  which  is 
attached  an  internal  chitin  rod  (r).  In  this  form  and 
in  Phyaoalomum  difuBUiii  the  ductus  ejaculatorius  is  very 
wide  compared  with  this  duct  in  Menopon  titan  and 
Menopon  pallidum.  In  Pkysontomnm  it  is  provided 
with  very  prominent  transverse  muscle  fibers. 

In  Menopon  pallidum,  as  figured  by  Nitzach,  the  testes 
are  small,  oval,  and  connected  with  the  vasa  deferentia 
by  rather  long  ducts.     The  vasa  deferentia  are  much 
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convoluted  in  the  portion  lying  between  the  testes  and 
their  proximal  ends.  The  vesicula  seminalis  is  ex- 
panded and  four-lobed  at  its  distal  end,  two  lobes  being 
situated  on  each  side  of  the  median  line.  From  each 
of  the  two  inner  lobes  a  short  twisted  blind  tube  runs 
forward.  The  posterior  end  is  rather  pointed*  and 
passes  into  the  ejaculatory  duct.  This  duct  is  long  and 
narrow,  and  is  thrown  into  numerous  convolutions, 
which,  however,  all  lie  between  the  vesicula  seminalis 
and  the  external  genital  opening.  The  vasa  deferentia 
open  into  the  base  of  the  ductus  ejaculatorius. 

The  following  are  examples  of  the  male  organs  of  the 
Ischnocera.  In  Eurymetopua  taurus  (plate  xiii,  fig.  8) 
the  testes  {t)  are  four  in  number,  two  on  each  side. 
Each  is  a  small  pear-shaped  organ  having  the  taper- 
ing end  terminated  by  a  fine  thread.  The  two  on  each 
side  are  closely  connected  by  a  rather  wide  commissure. 
They  lie  in  the  lateral  part  of  the  body  cavity  in  the 
third  and  fourth  abdominal  segments  close  to  the  dorsal 
wall,  with  their  long  axes  in  an  antero-posterior  direc- 
tion. From  the  inner  side  of  the  commissure  connect- 
ing the  testicles  the  vas  deferens  (vd)  arises.  It  is  a 
narrow  tube  passing  first  backward  and  inward  and 
then  forward  and  inward  till  it  reaches  the  seminal  ves- 
icle (sv).  Each  duct  enters  the  base  of  this  organ  on 
its  own  side.  The  vesicula  is  much  the  same  as  in 
Physostovium  and  Golpocephalum,  it  being  partially 
divided  into  a  right  and  left  lobe  by  a  median  furrow. 
Each  half  is  then  again  divided  by  median  dorsal  and 
ventral  furrows  on  its  surface.  The  two  middle  lobes  of 
the  four  thus  produced  project  farther  forward  than  the 
lateral  ones.  Near  the  posterior  end  of  the  organ  the 
four  furrows  cease  and  the  ductus  ejaculatorius  {ej) 
takes  its  origin   from  a  very  short,  undivided  portion. 
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The  duutus  is  separated  from  the  veeicula  by  a  constric- 
tion just  jn  front  of  which  the  vaaa  defereutia  terrai- 
nute.  The  ejaculatory  duct  is  divided  into  a  wide, 
anteriorly  and  outwardly  running,  proximal  part,  and 
a  narrower,  longer,  and  posteriorly  running,  distal 
part.  The  two  moet  in  front  at  an  acute  angle.  The 
proximal  dilated  part  is  well  provided  with  transverse 
circular  muscles;  the  distal  portion  is  also  provided 
with  muscles  but  not  so  prominently  as  the  other.  The 
ductus  opens  into  the  penis,  but  this  will  be  described 
under  the  next  heading. 

The  testes  {t)  of  Ganiodes  cervinicornis  (plate  xiii,  fig. 
3)  are  rather  more  elongated  than  those  of  the  last 
species  described,  but  otherwise  very  similar.  Their 
larger  ends  are  approximated,  and  connected  by  a  com- 
missure narrower  and  longer  than  in  Eurymetopun. 
The  vasa  deferentia  {vd)  are  simple  tubes  passing  from 
the  commissure  backwards  and  then  forwards  to  the  sem- 
inal vesicle  (hu).  They  enter  the  latter,  however,  far 
up,  almost  at  the  midlateral  points.  In  this  form  the 
vesicle  is  completely  divided  to  its  base  into  a  right  and 
a  left  lobe.  Each  lobe  is  elongated,  tapering  in  front 
and  behind,  It  is  enlarged  in  its  anterior  half,  and 
joined  a  little  below  its  middle  point  by  the  vas  defer- 
ens of  the  same  side.  The  two  lobes  are  connected 
with  the  upper  end  of  the  ductus  ejaeulatorius,  whose 
lumen  is  formed  by  the  union  of  the  cavities  of  the 
seminal  vesicle.  A  short,  backward-running,  proximal 
part  of  the  ductus  is  comparatively  very  narrow.  It 
soon,  however,  enters  on  the  right  a  greatly  enlarged 
division  of  the  duct,  which  extends  anteriorly  and  to  Ihe 
right  of  the  vesicula.  It  is  longer  than  the  latter,  wide 
through  the  middle,  and  narrowed  at  each  end.  Ante- 
riorly   it   gradually    contracts    into    the   comparatively 
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narrow,  backward-running  part  of  the  duct.  This  pro- 
ceeds to  the  penis,  and  in  its  course  makes  a  bend  to  the 
left  back  of  the  seminal  vesicle,  then,  after  reaching 
the  middle  line  of  the  body,  goes  straight  to  the  exte- 
rior. The  upper  enlarged  part  of  the  duct  is  strongly 
muscular. 

Nitzsch  figures  the  male  organs  of  two  Ischno- 
ceran  species,  Goniocotea  coinpar  and  Lipeurua  jejunua. 
In  the  former  the  pear-shaped  testes  abut  closely  upon 
each  other  by  their  large  ends,  and  from  between  them 
the  vas  deferens  passes  by  a  convoluted  course  to  the 
upper  end  of  a  posterior  enlarged  part  of  the  ejaculatory 
duct.  The  latter  is  long  and  rather  slender  for  most  of 
its  length.  It  makes  a  large  bend  forward  as  in  the 
other  species  described,  the  inner  arm  of  the  loop  like- 
wise is  considerably  dilated,  but  a  narrow  neck  inter- 
venes between  this  part  and  the  vesicula.  The' latter  is 
partially  divided  anteriorly  into  two  lobes. 

Kramer  (1869)  describes  very  fully  the  male  reproduc- 
tive organs  of  Lipeurua  jejunua.  According  to  him  the 
two  testes  on  each  side  are  acorn-shaped,  having  their 
pointed  ends  terminating  in  a  fine-branched  fiber. 
They  are  formed  by  a  continuation  of  the  outer  homo- 
geneous covering  of  the  testes.  Just  where  they  leave 
the  testes*  they  contain  three  or  four  nucleated  cells 
beyond  which  they  become  solid  threads.  Each  divides 
into  two  main  branches  which  are  attached  to  the  dor- 
sal tube,  but  also  by  side  branches  to  the  Malpighian 
vessels  and  to  other  organs,  so  that  they  are  simply 
members  of  the  connective  fibers  that  bind  all  the 
organs  together.  The  slender  vas  deferens  arises  from 
the  united  larger  ends  of  the  testes.  It  consists  of  an 
outer  structureless  covering  and  an  inner  cellular  epi- 
thelium.     He   describes  the  vesicula  seminalis  as  an 
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acGessory  secreting  gland,  stating  that  the  vaaa  defereu- 
tia  enter  it  and  continue  through  it  as  an  integral  part, 
and  then  pass  out  as  its  duct  forming  the  ductus  ejacu- 
laCorius.  Exception  to  this  view  will  he  taken  farther 
on.  According  to  Kramer  the  veaicula  consists  of  a 
rather  long  duct  and  of  the  gland  proper,  the  former 
widening  itself  suddenly  into  the  latter.  The  walls  of 
the  duct  are  composed  of  several  superimposed  parts; 
surrounding  all  is  a  loose  mass  of  fibers  which  are 
partly  nerves  and  partly  connective  threads.  Within 
this  is  a  fine  structureless  coat  only  here  and  there  pro- 
vided with  distinct  nuclei,  which  is  continous  over  the 
whole  gland.  Below  this  is  a  thick  coat  of  cells  in  sev- 
eral layers.  Lining  the  duct  is  a  two-layered  intima; 
where  the  duct  passes  into  the  gland  the  two  layers 
diverge,  the  outer  passing  over  the  outside  of  the  gland 
just  bentath  the  outermost  structureless  membrane  of 
the  duct,  which,  as  stated,  passes  over  the  whole  gland 
also,  and  the  inner  continuing  into  the  cavities  of 
the  gland  as  their  intima.  The  cells  of  the  cellular 
layer  of  the  duct  are  contractile  and  appear  to  be 
muscle-cells  corresponding  with  the  muscular  cells 
of  the  cesophagus  and  crop.  At  the  lower  end  of 
the  gland  the  vasa  deferentia  penetrate  the  two  outer 
membranes  and  run  forward  beneath  a  series  of  wide 
cell-like  plates,  with  which,  however,  they  do  not  unite. 
They  proceed  forward  thus,  surrounded  by  the  plates  as 
by  a  sheath,  along  the  middle  of  the  Hat  surface  of  tlie 
gland  to  near  its  upper  end,  where  they  first  enter  its 
interior  and  then  within  traverse  again  its  whole  length . 
Within  the  gland  they  are  surrounded  by  its  secreting 
cells;  at  its  lower  end  they  unite  to  form  the  ductus 
ejaculatoriuB.  It  is  to  be  noted  that  the  muscle-cell 
layer  of  the  duct  continues  for  only  a  short  distance 
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over  the  base  of  the  gland,  the  latter  being  situated 
within  the  cells  as  a  flower  in  its  calyx.  Kramer  further 
describes  the  penis  and  its  muscles,  and  also  the  origin 
of  the  sperm  and  formation  of  the  spermatophores. 

Transverse  sections  through  the  testes  of  Menopon 
titan  show  that  each  is  surrounded  by  a  structureless 
outer  tunica.  Within  this  is  an  epithelium  of  high 
narrow  cells  projecting  irregularly  with  ragged  edges 
into  the  lumen  of  the  organ.  They  are  all  more  or  less 
curved  and  together  present  somewhat  the  appearance 
of  an  iris  diaphragm  (plate  xiii,  fig.  1).  An  intima  is 
apparently  absent.  The  lumen  of  the  testes  is  not  very 
large  and  is  filled,  in  prepared  specimens,  with  a  granu- 
lar substance  which  is  probably  a  coagulated  fluid. 
The  vasa  deferentia  have  an  outer  tunica  resembling 
that  of  the  testes,  within  this  a  single-layered  cellular 
epithelium.  The  cells  are  much  smaller  and  relatively 
a  great  deal  shorter  than  those  of  the  testes  (plate  xiii, 
fig.  2).  The  lumen  is  small  and  lined  by  a  thin 
structureless  intima  covering  the  inner  ends  of  the 
epithelium  cells.  The  seminal  vesicle  is  composed  of  the 
same  elements  as  the  vasa  deferentia.  The  epithelium 
cells  are  columnar  but  comparatively  short  (plate  xiii, 
figs.  5  and  6).  The  lumen  on  the  other  hand  is  very  large 
and  filled  with  an  apparently  coagulated  (in  mounted 
specimens)  non-ceJlular  substance.  The  organ  in  sec- 
tions is  clearly  seen  to  be  a  double  structure,  for  the  two 
halves  are  almost  entirely  separate.  The  two  cavities 
communicate  only  through  the  upper  end  of  the  ejac- 
ulatory  duct.  The  main  connection  between  the  two 
lobes  is  by  an  apparently  outer  layer  of  the  tunica, 
which  in  the  groove  between  the  two  sides  passes 
across  from  one  to  the  other,  and  an  inner  layer  con- 
tinuing around   its   respective   lobe.     In  some  places. 
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howt  in  till?  basal  half  of  the  organ,  fhe  inner  Isy- 

era  of  a  tunicaa  are  absent  and  the  opposing  cells 
fus(  he  ejaculatory  dut-t  (plate  xiii,  fig.  4)  has  ihe 

same  s  iciure  »a  the  seminal  vesicle  and  vasa  dpter- 
entia.  Outside  of  iis  tunica,  however,  is  a  layer  of 
circular  luscle  fibers.  These  continue  a  short  difltance 
over  jEse  of  the  seminal  vesicle  (plale  xiii,  fig,  5) 

and  t(  the  lower  ends  of  its  lobes  more  finnly,  Imt 
they  s(        ce 

From  prt  ptious   it   is   evident  tliat 

figure  4,  ou  page  K      i  ts  the  typical  developmeiit 

of   the    internal  ns   of   the    males   for  the 

whole  order.     The  int  difference  between  ths 

two   orders    in    n        ;i  !3e  organs  is  the  numlHir 

and  relative   f  c  estes.     The  latter  organs 

have  no  consta  i  >  Amblycera  although  Ilie 

variation    is   sii  the   other    liHnd,  in  lli« 

Ischnocera  the  ti  ah         entirely  constant.     Thm, 

with  respect  to  the  sperm  glands,  as  was  foiiml  In  in' 
the  case  also  with  the  salivary  glands,  the  Ischnocera 
are  specialized  as  a  group,  while  the  Amblycera  are 
specialized  among    themselves  on   a  less  evolved  type. 

It  now  retuaiTis  to  consider  the  nature  of  the  struct- 
ure referred  to  as  the  vesicula  seminalis.  As  stated, 
Kramer  regarded  it  as  an  accessory  gland,  but  he 
did  not  sbow  what  its  function  as  a  gland  is.  He 
found,  further,  that  the  spermatopliores  are  not  formed 
in  the  male  ducts,  but  in  the  female  spermatha'ca. 
That  it  is  composed  of  united  right  and  left  organs  is 
very  evident.  This  is  indicated  by  the  fact  that  it  is 
actually  entirely  divided  into  two  lateral  lobes  in  at 
least  one  form,  and  in  others  it  is  more  or  less  deeply 
cleft,  while  in  none  known  is  it  without  a  median  groove. 
Further,    accoidiiig    to     Nusbaum    (1882),     it   actually 
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arises  from  two  separated  fundaments  in  the  embryo, 
which  subsequently  unite.  Kramer  states  that  since 
the  secreting  cells  are  arranged  around  two  tubes,  the 
vasa  deferentia,  the  organ  has  the  appearance  of  being 
composed  of  two  closely  united  glands,  and  that  a  sep- 
arating wall  is  actually  present.  Grosse  (1885)  disagrees 
with  Kramer  and  regards  the  structure  as  consisting  of 
two  bladder-like  enlargements  of  the  ductus  ejaculato- 
rius,  which  serve  to  retain  the  spermatozoa  as  they 
come  from  the  testes  until  sent  to  the  exterior  by  the 
contraction  of  the  vesicle.  According  to  him,  accumu- 
lations of  spermatozoa  are  to  be  found  in  the  upper  part 
of  the  organ.  He  states  also  that  a  secreting  power 
cannot  be  denied  to  the  cells  forming  the  wall.  The 
walls  are  thick  and  have  a  glandular  appearance,  but, 
other  than  this,  proof  of  their  secreting  function  appears 
to  be  absent. 

The  embryological  investigations  of  Nusbaum,  if 
correct,  show  clearly  the  relation  of  the  vesicula  semi- 
nalis  to  the  adjacent  parts.  As  has  been  shown,  the 
vesicula  generally  presents  a  four-lobed  appearance, 
being  divided  by  three  longitudinal  constrictions  of 
which  the  median  one  is  the  most  constant  and  the 
best  marked.  According  to  Nusbaum  the  vasa  defer- 
entia unite  with  the  fundaments  of  the  reproductive 
organs  derived  from  the  epiblast.  The  latter  then 
become  each  produced  into  two  lobes  at  their  anterior 
ends  before  they  fuse  with  each  other.  Then,  when 
they  unite,  there  is  produced  a  structure  having  a  fdur- 
lobed  anterior  end  to  which  the  vasa  deferentia  are 
attached,  and  an  undivided  posterior  part.  The  former 
becomes  the  vesicula  seminalis  and  the  latter  by  elon- 
gation the  ductus  ejaculatorius. 


188  CALIFORNIA   ACADEMY   OF   SCIBNCBS. 

The  External  Male  Genitalia. — The  outer  accesaury 
structures  i-onnected  with  the  inner  reproductive  organs 
have  never  been  very  carefully  studied.  Nitzach  (1818), 
Piaget  (1880,  1885),  and  Taacheuberg  (1882)  described 
them  mostly  as  they  appeared  through  the  body-wall. 
Piaget  made  a  few  disaectioua.  The  external  orgaus  con- 
sist of  two  parta:  (1)  a  simple  or  compound  invagination 
of  the  body-wall  of  the  last  abdominal  segment,  and  (2) 
chitiuous  parts  developed  in  the  walls  of  the  invagina- 
tion. In  addition,  however,  there  are  muscles  attached 
to  these  parts,  situated  within  the  body,  and  which  are 
very  important  and  sometimes  very  complicated 
adjuncts  of  the  copulatory  organs.  The  following 
descriptions  represent  all  the  genera  of  which  males 
could  be  obtained. 

Eurymetopus  taurus  (Plate  XIV,  fig.  5,  plate XV,  fig.  1). 
The  male  has  nine  abdominal  segments.  The  last 
tergum  is  very  much  narrowed  from  side  to  side, 
forming  a  triangular  terminal  dorsal  plate  with  the 
apex,  which  is  a  little  invaginated,  projecting  hack- 
wards.  The  sternum  of  the  last  segment,  on  the 
other  hand,  is  much  enlarged,  projecting  much  beyond 
the  corrospoudiug  tergum  both  posteriorly  and  lat- 
erally as  a  large  plate  with  slightly  upcurved  lateral 
edges.  Above  this  plate  the  top  of  the  copulatory  organ 
may  be  seen  projecting  a  little  beyond  the  end  of  the 
tergum.  By  separating  these  two  plates  a  terminal 
cavity  of  the  abdomen  is  exposed,  haviug  the  chitiuous 
penis  lying  along  the  middle  line  of  its  floor,  and  the 
anus  opening  into  the  upper  posterior  part.  This  space 
will  be  spoken  of  as  the  genital  cavity,  since  it  is  evidently 
formed  to  accommodate  the  reproductive  function,  and 
since   it  contains  the  external  part   of   the   copulatory 
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organ.  The  opening  of  the  alimentary  canal  into  it  is 
apparently  a  secondary  result,  since  the  anus  is 
terminal  and  exposed  in  the  female  when  the  genital 
cavity  is  in  front  of  the  last  sternum. 

Longitudinal  sections  through  the  male  show  that 
the  genital  cavity  is  formed  by  a  wide  invagination  of 
the  hind  end  of  the  abdomen  (plate  xv,  fig.  1).  The 
cavity  is  almost  as  wide  as  the  body  itself,  and  extends 
from  the  posterior  border  of  the  last  segment  far  into  the 
eighth.  In  its  upper  wall  near  the  posterior  margin  is 
the  anal  opening  (a).  From  its  inner  end  an  evagina- 
tion  of  much  smaller  diameter  than  the  primary  invag- 
ination takes  place,  forming  a  long,  rather  slender,  dis- 
tally  tapering  tube  in  whose  walls  a  thick  deposit  of 
chitin  is  present.  This  is  the  penis  (/>).  From  its  base  a 
large,  wide  chitinous  plate  extends  forward  tvUhin  the 
body-cavity  (pi).  The  part  of  the  penis  lying  within  the 
genital  cavity  will  be  spoken  of  as  the  external  part  of 
the  penis,  and  the  plate  extending  forward  within  the 
body  cavity  as  the  internal  part.  It  is  to  be  noted, 
however,  that  the  plate  is  strictly  external,  since  it  is 
simply  a  part  of  the  chitinous  covering  of  the  body, 
and  that  it  is  internal  only  in  the  sense  that  an  inward- 
running  process  of  the  body-wall  is  internal.  The  gen- 
ital chamber  reaches  much  farther  forward  below  the 
penis  than  above  it.  At  the  point  where  the  internal 
and  external  parts  of  the  penis  are  continuous,  the  duc- 
tus ejaculatorius  (ej)  enters  into  the  evagination  of 
which  the  outer  part  is  formed,  and  opens  by  a  termi- 
nal orifice  to  the  exterior.  The  internal  plate  extends 
forward  beneath  the  ductus  ejaculatorius  and  close  to 
the  ventral  wall  of  the  body  to  the  anterior  border  of 
the  second  abdominal  segment.  To  it  the  muscles  (em) 
of  the  penis  are  attached. 
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Tlie  penis  (plate  xiv,  tig.  5)  as  a  wlioie  is  a  dorgoven- 
trally  flattened  structure.  Its  autevior  three-fourths  is 
wide,  forming  tlie  internal  plate,  while  the  poslerioi 
one-fourth  is  wide  at  its  base  but  rapidly  Lapcrs  beyond 
this.  The  posterior  fourth  is  the  external  part  forraeJ 
by  the  chitinous  thickening  of  the  evaginalioo  deaeribed. 
Where  the  two  meet,  a  large,  atjuare  area  is  takeu  out 
of  the  peuis.  The  margins  at  the  side  of  and  behind 
this  are  very  thick.  From  the  former  arise  two  wide 
processes,  one  on  each  side,  which  rapidly  contract  and 
curve  dorsally  and  inwards,  almost  meeting  each  other 
ill  the  middle  line.  In  front  of  these,  two  other  pro- 
cesses arise  from  the  anterior  margin  of  the  uon-cbj- 
linized  space,  as  two  backward  prolongations  from  tiie 
inner  edges  of  the  thickened  lateral  margins  of  the  plalc 
in  front.  They  extend  backward,  outward,  and  shghlly 
ventrally,  terminating  beyond  the  posterior  edges  of  the 
lateral  processes,  and  almost  reaching  across  the  unchi- 
tinized  space.  They  are  narrower  than  the  lateral  pro- 
cesses and  taper  but  slightly.  From  the  posterior 
thickened  margin  of  the  uuchitinized  area  a  third  pair 
of  processes  arises.  These  are  short,  rapidly  tapering, 
and  continuous  with  the  ventral  edge  of  the  transverse 
part  behind  the  unchitini/,ed  area,  this  part  being, 
as  before  slated,  tubular.  These  processes  lie  close 
together,  each  just  to  one  side  of  the  median  line. 
Their  inner  edges  are  slightly  divergent  and  their  outer 
edges  strongly  convergent  and  concave.  Their  tijii 
reach  about  as  far  forward  as  the  posterior  ends  of  the 
processes  in  front.  There  are  thus  six  processes — two 
in  front,  two  behind,  and  one  on  each  side — arching 
over  the  unchitinized  space  of  the  chitinous  penis. 
They  surround  the  terminal  portion  of  the  ejaeulatory 
duct,  since  the  latter  passes  beneath  the  arch  formed  by 
the  dorsal   pi'ocL'sscs   on   its   way  to  the  external  tubular 
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part  of  the  peuis.  The  several  processes  serve,  how- 
ever, partly  for  the  attachment  of  muscles.  The  ante- 
rior half  of  the  internal  plate  is  comparatively  very  thin 
and  tapers  to  a  hlunt  termination  in  front.  Back  of 
the  middle,  also,  the  plate  contracts  somewhat  toward 
its  base.  The  external  penis  has  a  large,  thick,  basal 
part,  which  rapidly  contracts  to  a  slender,  tubular,  dis- 
tal part,  terminating  by  an  arrowhead-shaped  enlarge- 
ment, the  posterior  angles  of  which  are  very  sharp. 
This  terminal  tube  curves  downward  a  little  toward  its 
tip  (plate  XV,  fig.  1),  where  its  inner  cavity  opens  to 
the  exterior. 

To  the  anterior  end  of  the  chitinous  penis  on  its 
ventral  side  are  attached  two  wide  sets  of  muscle  fibers. 
These  pass  backward,  outward,  and  a  little  ventrally  to 
the  ventral  wall  of  the  abdomen.  Each  set  is  parallel- 
sided  and  arises  from  the  penis  just  to  one  side  of  the 
middle  line,  and  as  the  two  diverge  backwards  they 
form  only  a  very  small  angle  with  each  other.  To  the 
other  end  of  the  penis  are  attached  four  sets  of  muscles, 
two  dorsal  and  one  on  each  side.  Each  lateral  bundle 
is  attached  to  one  side  of  the  enlarged  subterminal  part 
of  the  penis.  It  passes  forward  and  outward,  forming 
an  angle  of  about  45°  with  the  penis,  to  the  lateral 
wall  of  the  body-cavity.  The  dorsal  muscles  are  near 
the  middle  line,  and  extend  anteriorly,  outward,  and 
dorsally.  These  posterior  sets  are  shorter  than  the 
anterior  ones,  ending  on  the  body  walls  in  the  fourth 
and  fifth  segments. 

The  mechanism  of  the  chitinous  parts,  invaginated 
tube,  and  muscles  is  self-apparent.  The  anterior 
muscles  contracting  push  the  chitinous  penis  backward, 
and  it  carries  outward  the  partly  evaginated  inner  tube 
of  the  genital  cavity,  the  flexible  walls  of  which  become 
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erected.  In  this  way  the  external  part  of  the  penis  can 
be  protruded  from  the  genital  cavity,  which  during  the 
operatiou  becomes  itself  more  or  less  erected.  The 
posterior  sets  of  inuscleB  contracting  reverse  these 
movements,  resulting  in  a  withdrawal  of  the  penis  into 
the  genital  chamber. 

Docophorus  lari  {Plate  XIV,  fig.  »). 

Tlie  chitinous  genitalia  in  this  species  consist  of  a 
large,  thin,  flat  chitinous  plate  situated  within  the 
abdomen  close  to  the  ventral  wall,  and  an  external,  con* 
ical  tube  with  two  articulated  lateral  arms.  The  plate 
is  rather  short,  being  leas  than  twice  as  long  as  wide. 
Its  greatest  breadth  ia  near  its  posterior  end;  it  tapers 
somewhat  forward  but  has  a  wide  rounded  anterior  ter- 
mination. The  external  part  is  tubular  and  represents 
an  inner  tube  evaginated  from  the  anterior  end  of  the 
genital  cavity.  Its  walls  are  very  thick  and  entirely 
chitinous.  In  general  shape  it  is,  as  stated,  conical, 
having  the  internal  plate  passing  forward  from  the  ven- 
tral part  of  the  anterior  end.  Its  lateral  outlines  are 
slightly  convex.  Posteriorly  it  terminates  in  a  slender 
median  prolongation,  at  the  extremity  of  which  is  the 
external  genital  opening.  Into  the  anterior  end  of  this 
part,  dorsal  to  the  internal  plate,  the  ductus  ejaculatorius 
enters.  Five  processes  surround  the  slender,  parallel- 
sided  terminal  tube.  Two  of  them  are  dorsal,  two  lat- 
eral— one  on  each  side,  and  one  ventral.  The  latter  ia 
triangular  in  shape,  rather  elongated  antero-posteriorly, 
and  has  the  more  pointed  apex  pointed  backwards 
in  the  median  line.  The  dorsal  processes  are  much 
longer  than  the  ventral  one.  Each  is  a  fiat  plate  reach- 
ing almost  to  the  posterior  end  of  the  central  tube.  It 
expands  toward  its  middle  and  then  tapers  off  again 
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beyond  this  point.  The  approximated  edges  are  straight 
and  lie  each  just  to  one  side  of  the  middle  line,  while 
the  outer  edges  are  very  angularly  convex.  The  lateral 
processes  are  short  and  thick,  somewhat  hook-shaped, 
with  the  ends  turned  outward.  They  reach  a  little 
beyond  the  ventral  plate. 

Two  long  curved  rods  are  attached  externally  to  the 
lateral  aspects  of  the  base  of  the  outer  part  of  the  penis. 
Their  anterior  ends,  by  which  they  are  movably 
articulated,  are  considerably  enlarged.  Each  is  curved 
throughout  its  length,  so  that  the  outer  margin  is  con- 
vex and  the  tips,  which  extend  a  little  farther  back- 
ward than  the  median  parts,  converge.  The  part  of  the 
penis  between  these  processes  is  very  strongly  chitinous. 
The  lateral  margins  of  the  internal  plate  are  much  more 
strongly  chitinized  than  the  median  part,  so  that  in  a 
cleared  and  mounted  specimen  the  former  alone  show 
through  the  body  wall.  Consequently  there  is  the 
appearance  of  an  internal  pair  of  rods  extending  for- 
ward from  the  bases  of  the  external  pair;  and  in  many 
of  the  figures  of  Nitzsch,  Piaget,  and  Taschenberg 
the  chitinous  genitalia  of  the  males  are  represented 
as  if  this  were  the  case.  The  plates  serve,  as  in 
Eurymetopus  taurua,  for  the  attachment  of  muscles. 
One  specimen  was  found  with  the  penis  protruded. 
The  lateral  external  rods  were  turned  forward,  over  the 
back  of  the  insect,  so  that  the  median  conical  part  was 
left  projecting  backward  and  upward  alone.  It  is  not 
very  clear  what  the  function  of  the  rods  is,  since  there 
are  numerous  forms,  as  will  be  shown,  in  which  they 
are  absent.  The  turned-forward  position  is  probably 
not  abnormal,  since  they  were  found  thus  in  several 
specimens  of  other  species,  and  some  of  the  drawings  of 
Piaget  show  them  the  same.    They  have  the  appearance 
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within  the  body  cavity  from  the  base  of  the  penis.  Its 
posterior  end  is  expanded  and  bifid,  the  prongs  being 
external  and  imbedded  in  the  wall  of  tlie  penis.  They 
extend  posteriorly  and  a  little  outwards,  each  being  a 
little  longer  than  half  the  length  of  the  internal  rod. 
Each  prong  ends  bluntly  posleriorly,  but  some  distance 
in  front  of  its  posterior  end  it  gives  oS  a  process  wide 
at  its  base  but  soon  narrowing  very  much,  which  runs 
dorsally  a  short  distance  and  then  turns  posteriorly, 
extending  in  this  direction  parallel  with  the  main 
prong  from  which  it  arises  past  the  posterior  end  of 
the  latter,  and  then  turns  inward  to  meet  and  fuse  with 
the  corresponding  process  of  the  other  side.  This 
median  part  is  very  weakly  chitinized.  The  arc  thus 
formed  lies  in  the  dorsal  wall  of  the  membranous  penis, 
while  the  two  prongs  are  lateral.  The  penis  extends 
some  distance  beyond  all  the  chitinous  parts.  The  duc- 
tus ejaculatoriua  enters  it  above  the  internal  rod,  which 
latter  serves  for  the  attachment  of  muscles.  The  intro- 
mittent  organ  in  this  form,  then,  consists  of  a  membra- 
nous tube  evaginated  from  the  inner  end  of  the  genital 
chamber,  in  whose  walls  chitinous  rods  are  developed 
which  unite  anteriorly  to  the  ventral  wall  of  the  tube 
and  send  forward   a  chitinous  rod  into  the  body  cavity. 

Colpocephalum  osbornl.     (Plate  XIV,  fig.  6). 

The  genitalia  of  this  species  are  very  similar  to  those 
of  Trinoton  (uridiim  just  described.  The  only  difference 
is  that  the  processes  arising  from  near  the  posterior 
ends  of  the  prongs  of  the  fork-shaped  structure  do  not 
meet  each  other.  In  addition  to  these,  however,  there 
is  present  in  the  dorsal  wall  of  the  membranous  penis 
a  chitinous  arrowhead-shaped  plate,  which  reaches 
about  half  way  to  the  ends  of  the  lateral  prongs  and  ia 
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the  ventral  rod.  Ventrad  of  these  last  are  two  small 
cusps.  The  dorsal  laminse  are  much  longer  than  the 
others,  but  the  central  tube  projects  a  little  beyond 
them.  The  last  abdominal  sternum  is  a  wide,  rounded 
plate  which  projects  backwards  so  as  to  lie  beneath  the 
penis  when  this  organ  is  protruded. 

GiebeUa  mirabiUs.     (Plate  XIV,  fig.  4). 

In  this  species  the  penis  consists  of  the  same  parts  as 
the  two  last  described,  there  being  present  an  internal 
plate,  an  external  conical  median  part,  and  two  lateral 
processes.  The  plate  is  wide  and  comparatively  very 
short,  its  length  being  only  a  little  greater  than  its 
breadth.  It  lies  within  the  body  close  to  the  ventral 
wall,  and  to  its  dorsal  surface  muscles  are  attached. 
The  sides  are  a  little  concave,  its  anterior  border 
straight  with  corners  rounded.  The  lateral  basal  parts 
are  thicker  than  the  rest.  The  external  intromit- 
tent  part  of  the  penis  is  short,  wide,  with  con- 
vex lateral  edges,  rapidly  contracting  distally,  and 
ending  in  the  middle  line  with  a  short,  narrower  pro- 
longation. This  is  not  entirely  chitinized  as  in  the 
other  forms  described  for  its  distal  half  is  almost  mem- 
branous. At  the  base  of  the  internal  plate  on  its 
dorsal  side  the  ductus  ejaculatorius  enters  the  external 
penis.  The  two  lateral  processes  are  short  and  thick, 
each  being  only  a  little  longer  than  half  the  internal 
plate.  They  are  curved,  having  the  convex  edges 
turned  outward.  They  converge  posteriorly  but  the  tips 
are  turned  straight  backwards  forming  an  angle  with 
the  rest,  so  that  the  terminal  parts  lie  parallel  with 
each  other.  Their  bases  are  enlarged  and  movably 
articulated  to  the  rest  of  the  penis  as  in  the  other 
forms  described.     The  articulation  is  the  same  as  that 
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part  iu  which  the  operation  occurs  is  carried  backward 


aB  an  invagination  forming  an  internal  tube  arising 
from  the  anterior  wall  of  the  genital  chamber.  This 
tube  ia  the  penis.  Figure  5  represents  diagrammatic- 
ally  what  has  just  been  described.  It  is  evident  that  if 
the  inner  walls  of  the  genital  chamber  are  flexible  the 
penis  could  be  entirely  protruded  from  the  cavity  con- 
taining it.  Specimens  killed  in  alcohol  are  often  found 
with  the  penis  projecting  in  this  manner.  The  aual 
segment  is  lacking,  so  that  the  rectum  opens  into  the 
genital  chamber. 

The  chitinous  genitalia  are  formed  as  chitinizations 
in  the  walls  of  the  inner  tube.  The  object  of  this  is 
double,  (1)  to  strengthen  the  walls  of  the  penis,  (2)  to 
give  attachment  to  muscles  for  protruding  and  retract- 
ing the  penis.  The  latter  function  is  apparently  the 
more  important,  since  a  contrivance  for  its  accommoda- 
tion is  never  absent,  while  chitinous  parts  strengthen- 
ing the  penis  are  in  some  cases  very  slightly  developed 
and  in  a  few,  such  as  in  Mi'no}>oii  tlUin,  yet  to  be 
described,  and  in  some  species  of  ColjxiceplMlitm ,  are 
entirely  absent.  The  structure  which  gives  attachment 
to  the  muscles  is  always  of  the  form  of  a  chitinous  pro- 
longation into  the  body  cavity   from   a  chitinization  in 
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and  the  common  chitinous  base  are  entirely  exposed. 
It  is  to  be  noted  that  in  this  species  the  lateral  processes 
of  the  external  penis  are  not,  as  in  Docophorus,  Nirmus, 
and  Giebelia,  movably  articulated  to  the  base,  and 
also  that  the  median  part  is  much  less  extensively 
chitinized. 

Lipeurus  fuliginosus  major.     (Plate  XIV,  fig.  1). 

In  this  species  the  chitinous  genital  parts  form  a 
fork-shaped  structure.  A  long,  narrow  plate  lies  within 
the  body,  representing  the  handle,  while  the  external 
part  consists  of  two  prongs.  The  internal  plate  is  com- 
paratively much  narrower  than  in  any  of  the  species  so 
far  described.  It  is  a  little  contracted  from  side  to  side 
toward  its  base.  Distally  it  gradually  tapers  to  a  blunt 
termination.  Its  posterior  end  expands  suddenly  and 
becomes  bifid.  Each  arm  is  very  short  and  extends 
backwards  and  outward,  forming  an  angle  of  about  45^ 
with  the  plate.  The  posterior  borders  of  the  two  form 
a  concavely  rounded  edge  to  their  end  of  the  plate. 
Attached  to  the  posterior  end  of  each  of  these  prongs  is 
a  lengthened  knife-like  piece  which  extends  backwards 
into  the  genital  cavity.  The  two  are  dissimilar.  The 
one  on  the  left  is  larger,  being  both  longer  and  wider, 
but  they  differ  in  still  other  respects.  The  left  one  has 
its  outer  edge  convex  proximally  and  concave  dismally; 
the  inner  edge  of  the  same  shows  similar  curves  but 
in  opposite  order.  The  end  tapers  down  to  a  point 
directed  somewhat  outwards.  The  outer  edge  of  the 
right  smaller  prong  has  an  outline  corresponding  with 
that  of  the  inner  edge  of  the  left  prong.  That  is,  it  is 
concave  toward  its  base  and  convex  toward  its  tip.  The 
inner  edge  is  convex  at  the  middle,  decidedly  concave 
proximally  and  slightly  so  distally.     Hence  its  point  is 
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laferai  pieces  or  not — embryology  must  decide  this. 
However,  since  the  two  are  not  known  to  be  present  in 
the  same  form,  and  since  in  Gonioden  cervinicomia,  at 
least  there  are  nou-articulated  processes  free  from  the 
lateral  walls  of  the  penis,  It  might  be  inferred  that  the 
two  may  be  homologous. 

Comparison  shows  that  the  simplest  forms  of  external 
genitalia  occur  in  the  Amblycera,  and  that  in  none 
of  these  are  the  parts  much  complicated.  On  the  other 
hand,  the  genitalia  in  nearly  ail  the  Ischnocera  are 
very  much  more  developed,  and  are  characterized  by  a 
much  wider  spreading  of  the  chitin  in  the  walls  of  the 
penis,  and  of  a  relatively  much  larger  development  of 
the  internal  process.  The  condition  of  the  external 
reproductive  organs  in  the  two  suborders  hence  agrees 
with  that  of  the  internal  organs,  for  it  was  before 
shown  that  the  latter  are  the  more  specialized  in  the 
Ischnocera. 

The  structure  of  the  intromittent  apparatusof  Menopon 
titan  will  now  be  described  (plate  siii,  fig.  10,  and  plate 
3CV,  figs.  2—5).  It  is  so  very  highly  developed  and  so 
complicated,  being  much  more  so  than  in  any  other 
form  known,  that  it  is  more  easily  understood  after  a 
study  of  the  more  typical  structure  found  in  other  spe- 
cies. Grosse  has  described  it  but  apparently  not  very 
correctly.  He  says  that  the  lasl  abdominal  segment  of 
the  male  is  iuvaginated  and  runs  forward  in  the  body  to 
the  border  of  the  last  and  penultimate  segments,  and 
then  goes  again  backwards  in  order  to  continue  anew 
anteriorly,  tube-like,  to  the  sixth  segment.  Surrounding 
this  are  transverse  muscles,  and  attached  to  its  anterior 
end  longitudinal  muscles.  He  next  states  that  within 
the  invaginated  segment  is  a  tube  open  at  both  ends, 
which    anteriorly    passes    into    a   gradually    decreasing 
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chitinous  rod  reaching  to  the  third  abdominal  segment, 
and  that  within  this  tube  is  still  another  which  con- 
tinues anteriorly  into  a  whip-lash  beset  with  numerous 
spines  or  bristles.  It  is  rather  hard  to  imagine  how 
structures  such  as  these  could  exist  in  the  manner 
described;  and  dissected  specimens,  entire  specimens 
cleared  with  Eau  de  Labarraque  and  stained,  and 
sections  cut  in  longitudinal  and  transverse  directions, 
indicate  that  Grosse*s  description  is  not  entirely  cor- 
rect. The  structure  of  the  various  parts  which  Grosse 
has  mentioned  is  apparently  as  described  in  the  follow- 
ing account. 

When  the  abdomen  of  the  male  is  opened  from  above 
there  is  to  be  seen  in  it,  lying  along  the  middle  line  and 
ventral  to  the  alimentary  canal,  a  large,  compact  mass 
of  muscles  reaching  from  the  last  segment  into  the 
fourth.  The  posterior  three-fourths  of  this  mass  is 
composed  of  transverse  fibers,  and  the  anterior  one- 
fourth  of  longitudinal  fibers  which  converge  to  a  point 
in  the  fourth  segment.  This  structure  forms  the  most 
prominent  organ  in  the  abdomen  and  is  easily  taken 
entire  from  the  body  by  detaching  it  from  the  body- 
wall  at  the  posterior  end.  Under  a  low-power  lens  it 
can  easily  be  seen  that  the  transverse  muscles  of  the 
posterior  three-fourths  are  much  curved,  but  are  a  little 
less  than  semicircular.  Their  dorsal  ends  are  attached 
to  a  vertical  sheet  of  membrane  which  extends  down 
between  them  from  above  as  a  fold  from  a  thin  mem- 
brane surrounding  the  whole  mass.  Their  lower  ends 
are  attached  to  a  thin,  transverse,  ventral  plate.  By 
dissecting  the  fibers  apart  it  is  found  that  they,  together 
with  the  ventral  plate  to  which  their  lower  ends  are 
attached,  surround  a  cylindrical  cavity.  Within  this  is 
a  thin-walled,  membranous  tube  open   in  front.     This 
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latter  contains  a  second  thicker  and  more  chitinous 
tube  and  a  chitin  rod.  The  rod  arises  posteriorly  from 
the  inner  tube.  Between  the  outer  tube  and  the  mus- 
cles on  the  dorsal  side  of  the  former  lie  the  forward- 
running  parts  of  the  vasa  deferenlia.  These  enter  the 
muscles  posteriorly  and  then  pass  into  the  upper  part 
of  the  cavity  within  them,  run  forward  to  the  anterior 
end  of  this,  and  then  emerge  to  join  soon  the  seminal 
vesicle.  The  inner  tube  and  rod  pass  forward  some 
distance  beyond  the  anterior  end  of  the  outer  tube,  and 
the  former  is  thrown  into  several  convolutions  which 
vary  in  different  specimens.  The  anterior  longitudinal 
muscles  arise  from  the  anterior  end  of  the  mass  of  trans- 
verse muscles  and  converge  upon  the  tip  of  the  chitin 
rod.  From  these  a  small  band  of  fibers  continues  into 
the  thorax,  where  it  is  attached  to  the  floor  of  the  meta- 
thorax  in  the  middle  line.  Tlie  transverse  muscles,  when 
detached  from  the  ventral  plate,  but  left  with  their 
upper  ends  still  joined  to  the  vertical  membrane,  have 
very  much  the  appearance  of  a  bunch  of  fire-crackers, 
the  fold  of  membrane  representing  the  axial  fuse. 

The  inner  tube  on  account  of  its  being  more  strongly 
chitinous  than  the  other  appears  dark,  while  the  outer 
is  transparent.  The  interior  of  the  inner  tube  is  beset 
with  numerous  chitinous  projections.  In  the  posterior 
part  these  are  of  the  form  of  small  conical  processes 
closely  distributed  over  the  walls.  Somewhat  farther 
forward  they  increase  in  length  and  form  sharp  back- 
ward-pointing teeth.  Still  farther  in  front  they  become 
much  more  elongated,  and  anterior  to  these  they  take  the 
form  of  large  backward-projecting,  spike-shaped  ap- 
pendages having  sharp  points,  and  they  almost  obstruct 
the  lumen  of  the  tube.  Beyond  these  a  decrease  in  size 
of   the   processes   takes   place,   and  in  the  walls  of  the 
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anterior  part  of  the  tube  they  are  entirely  lacking,  the 
tube  being  here  transparent.  Beginning  at  the  pos- 
terior end  the  tube  runs  straight  forward  to  near  the 
anterior  end  of  the  transverse  muscles.  In  the  longi- 
tudinal muscles  it  becomes  folded  and  a  loop  may 
project  from  the  latter.  It  is  here  of  greatest  diameter. 
It  becomes  narrowed  in  the  part  that  has  no  internal 
processes  and  gradually  passes  into  the  comparatively 
narrow  ejaculatory  duct.  To  its  posterior  end  the 
chitin  rod  is  attached.  This  is  circular  in  transverse 
sections,  rather  long  since  it  reaches  into  the  fourth 
segment,  and  tapering  anteriorly.  It  is  curved,  having 
the  convexity  to  the  right  and  dorsally. 

The  relationships  of  these  different  parts  is  very 
clearly  shown  by  transverse  and  longitudinal  sections 
(plate  XV,  figs.  2-5).  The  posterior  end  of  the  last  (the 
ninth)  abdominal  segment  is  deeply  invaginated,  the 
invagination  running  forward  into  the  fifth  segment. 
The  walls  of  the  tube  thus  formed  (plate  xv,  figs.  2,  3,  4, 
ti)  are  very  thin  and  transparent,  being  entirely  non- 
chitinized.  In  the  anterior  part  of  the  sixth  segment, 
however,  they  begin  to  increase  in  thickness  and  con- 
tinue to  become  thicker  from  here  forward  to  their 
anterior  ends  in  the  fifth  segment.  Here  they  turn 
away  from  the  axis  of  the  tube  they  form  and  then 
curve  backwards  a  short  distance.  Then  they  become 
thin  again  and  turn  sharply  forward  and  inward, 
closely  following  the  inner  face  of  the  first  bend.  This 
is  the  beginning  of  an  evagination  which  extends  back- 
wards almost  to  the  beginning  of  the  first.  The  walls 
of  this  are  likewise  very  thin  and  transparent,  and  are 
closely  applied,  except  posteriorly,  to  the  inner  surface 
of  the  first  tube.  There  is  thus  formed  a  double-walled 
tube  open  in  front  and  having  a  recurved  anterior  edge. 
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generally  expanded  near  its  middle  but  becomes  nar- 
rower posteriorly,  reaching  back  of  the  opening  of  the 
other  arm  into  the  genital  chamber.  Here  it  makes  a 
bend  to  the  right  {plate  xvii,  fig.  1,  pv)  and  becomes 
continuous  with  the  oviduct  (od). 

The  muscles  surrounding  the  genital  cavity  are  con- 
tinuous over  the  vagina,  forming  circular  muscles 
around  it  which  continue  Ihroughout  ils  whole  length. 
Outside  of  these  are  a  few  transverse  muscles.  Grosse 
states  that  the  muscles  begin  near  the  opening.  Within 
the  muscles  is  a  structureless  membrane  which  forma 
the  true  outer  covering  of  the  vagina.  Within  this  is  a 
cellular  epithelium  lined  by  a  chitinous  intima  thrown 
into  largo  folds  projecting  into  the  lumen. 

The  oviduct  (plate  xvii,  figs.  1-6,  od)  is  very  long  and 
somewhat  coiled.  It  varies  greatly  in  di£ferent  speci- 
mens, but  always  runs  forward  from  the  anterior  end  of 
the  vagina  as  an  apparent  continuation  of  it.  It  is 
first  closely  or  openly  bent  upon  itself,  and  then  runs 
again  forward  to  near  the  anterior  end  of  the  vagina, 
where  it  bifurcates,  each  tube  running  outward  and 
backward,  bearing  at  its  end  the  egg-tubes  of  the  same 
side.  According  to  the  specimen  the  oviduct  may  be 
very  narrow  or  greatly  distended.  It  is  formed  of  the 
same  elements  as  the  vagina  except  that  it  lacks  the  chi- 
tinous intima.  The  inner  ends  of  the  epithelium  cells 
(plate  xvi,  fig.  4,  ep)  project  irregularly  into  the  lumen, 
and  the  latter  is  generally  almost  obliterated  by  the 
approximation  of  the  cells,  which  are  much  larger  than 
those  of  the  vagina.  The  muscle  layers,  on  the  other 
hand,  are  not  so  thick. 

The  egg-tubes  are  five  in  number  on  each  side. 
They  arise  from  the  distal  ends  of  the  oviducts  and 
have  the  same  structure  that  they  show  except  that  the 
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outer  covering  of  muscles  is  lacking.  Each  is  a  long 
slender  tube  dilated  where  it  contains  ova  into  cham- 
bers which  decrease  in  size  distally.  The  five  tubes  on 
each  side  are  united  at  their  anterior  ends  and  form  a 
tangled  mass  on  each  side  of  the  body.  Each  tube 
(plate  xvi,  fig.  6)  is  surrounded  by  a  close,  outer,  struct- 
ureless membrana  propria  (mp).  Within  this  is  an 
epithelium  composed  of  a  single  layer  of  cells.  When 
there  is  no  egg  present  in  the  ovary  these  cells  are  all 
very  large  (plate  xvii,  figs.  3-5,  o)  and  almost  fill  the 
lumen  of  each  tube.  They  appear  triangular  in  trans- 
verse sections,  while  their  bases  on  the  membrana 
propria  are  polygonal.  A  large,  radially  elongated 
nucleus  is  present  in  each.  When  ova  are  present  in 
the  ovaries  the  egg-tubes  present  a  very  different 
appearance  (plate  xvi,  fig.  6).  Each  egg  is  surrounded 
by  a  follicle  formed  by  an  enlargement  of  the  tubule. 
In  the  lower  chambers  (a)  are  to  be  found  fully  formed 
eggs  (o).  They  are  surrounded  by  a  thick  egg-cover- 
ing filled  with  granular  yolk.  In  form  they  are  elon- 
gated and  flattened  at  each  end.  The  epithelium  (ep) 
of  the  walls  of  a  lowermost  egg-chamber  is  composed 
mostly  of  small  cubical  cells.  Posteriorly  they  are 
elongated,  forming  a  transverse  posterior  wall  for  the 
chamber  in  the  middle  of  which  is  the  opening  into 
the  proximal  part  of  the  tubule  connecting  the  egg- 
chambers  with  the  oviduct.  In  front  the  epithelial 
cells  become  successively  longer,  until  the  most  anterior 
are  very  long  and  slender,  those  from  opposite  sides 
almost  meeting  one  another.  In  front  of  these  are 
four  immensely  enlarged  cells  (ac)  entirely  filling  the 
lumen  of  the  tubule  and  thus  closing  the  anterior  end 
of  the  egg-chamber.  These  retain  the  form  of  the  cells 
of  an   inactive  tubule.     The  small  epithelial    cells  are 
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lined  by  &  distinct  iiitima,  which  is  apparently  absent 
when  there  is  no  egg  present  and  the  cells  are  large. 

The  smaller  egg-chambers  (6)  contain  a  granular 
roaaa  of  yolk  (g)  which  is  not  surrounded  by  a  covering 
of  its  own.  The  epithelium  is  the  same  as  in  the  lower 
chamber,  except  that  the  anterior  cells  are  not  elon- 
gated. Filling  the  anterior  end  of  the  enlargement  of 
the  tubule  are  six  large  cells.  The  part  of  the  tubules 
connecting  two  egg-chambers  is  slender,  with  small  epi- 
thelial cells. 

Grosse  states  that  there  is  present  on  each  side  of  the 
vagina  a  club-shaped  spermathieca.  In  the  specimens 
of  Menopon  titan  examined,  however,  there  was  no 
organ  of  this  kind  present. 

In  Eurymetopns  tauTus  (plate  xvi,  fig.  1)  the  vagina 
(vii)  consists  of  a  large,  wide,  straight,  invaginated  tube 
reaching  forward  to  the  fifth  abdominal  segment.  Into 
its  anterior  end  open  two  oviducts,  one  from  each  side. 
Into  the  posterior  end  on  the  dorsal  side  a  duct  opens, 
connected  at  its  distal  end  with  a  large,  dorsoventrally 
flattened,  glandular  organ  (g).  The  cells  of  this  are 
very  large  and  distinct  (plate  xvi,  fig.  2).  The  duct  is 
divided  into  a  wide  distal  and  narrower  proximal  part. 
The  posterior  end  of  the  first  is  invaginated  and  the 
second  part  arises  from  the  inner  end  of  this.  Numer- 
ous muscle-fibers  (m)  are  attached  to  the  upper  part 
around  its  middle.  Spermatozoa  were  not  found  in  the 
gland.  This  appendage  is  constant,  but  the  pouch 
referred  to  varies  a  great  deal. 

The  oviducts  are  simple  tubes  extending  outward, 
anteriorly  and  dorsally  into  the  fourth  segment. 
They  are  sometimes  narrow  tubes  with  enlarged  bases 
and  are  sometimes  wide  throughout  their  whole  length. 
Each  bears  at   its  distal  end  five  egg-tubules.      Thci 
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sometimes  join  the  oviduct  serially  as  in  fig.  10,  or  two 
or  more  may  be  united  at  their  bases  as  shown  in  figs. 
11  and  12. 


Figs.  10-12.— Variations  in  attachment  of  egg-tubules  to  the  ovidnct  in  Burymeto- 
puttaurut. 

Nitzsch  states  that  in  the  Ischnocera  there  are 
five  egg-tubes  present  in  the  females,  while  in  the 
Amblycera  there  are  but  three.  He  expresses  a  doubt 
though  whether  this  second  statement  holds  for  the 
suborder.  Rudow  (1870)  states  that  in  both  groups  five 
are  present  but  that  in  the  Amblycera  (Liotkeum) 
two  remain  rudimentary.  Even  this  statement  is  not 
entirely  true,  for  there  are  five  well  developed  in  the 
adult  Menopon  titan.  Sections  of  a  young  Menopon  per- 
signatuni  show  four  fully  formed  tubules  and  one  small 
one.  Adults  of  Colpocephaluvi  osborni  show  three  well 
developed  and  one  small  one  on  each  side.  In  Trinoton 
luridum  there  are  four  in  the  adult.  Grosse  in  his 
paper  on  the  anatomy  of  Tetrophthalmua  chilensis  {Men- 
opon  titan)  quotes  Nitzsch*s  statements  in  regard  to  the 
number  of  egg-tubes,  but  adds  no  observations  on  the 
number  present  in  the  form  he  describes.  Nitzsch 
figures  the  female  organs  of  Menopon  mesoleucum. 
According  to  him  there  is  present  a  short,  wide  vagina, 
narrowed  in  front  where  it  gives  off  on  each  side  an 
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oviduct.  Each  of  these  bears  distally  three  egg-tubes. 
A  double  spennathseca  opens  into  the  base  of  tlie 
vagina.  He  figures  also  Goniodes  dissimilia,  in  which 
the  vagina  is  a  straight  tube  branching  in  front  into 
two  rather  wide  oviducts  into  which  open  five  egg-tubes. 
Into  the  posterior  side  of  each  duct  three  blind  tubes 
open  internal  to  the  ovarian  tubules.  Kramer 
describes  the  female  organs  of  LipeuTua  jejunue,  giving 
five  as  the  number  of  egg-tubes  present. 

From  the  descriptions  just  given  it  is  evident  that 
the  two  suborders  differ  from  each  other  in  regard  to 
the  female  organs  simply  in  that  there  is  a  tendency 
amongst  Arablyceran  forms  toward  a  reduction  of  the 
number  of  ovarian  tubules  from  five — the  constant 
number  in  the  Ischnocera — to  three. 

The  eggs  (plate  xvii,  fig.  8)  are  large,  oval,  and  gen- 
erally rather  elongated.  They  are  attached  to  the  bases 
of  the  feathers  singly  or  iu'groups.  On  birds  badly 
infested  large  numbers  of  eggs  may  be  found.  They 
are  fastened  by  one  end,  having  that  end  from  whii;h 
the  embryo  will  emerge  directed  toward  the  tip  of  tlie 
feather.  When  the  embryo  leaves  the  egg  it  pushes  o£E 
a  circular  cap  and  partly  protrudes  itself.  In  Doco- 
phorus  fuligi7io8us  the  embryos  apparently  remain  in 
the  mouth  of  the  open  egg  tor  some  lime,  for  many 
were  found  in  this  position.  Some  found  thus  were 
very  immature  (plate  xvii,  figs.  9  and  10),  having  the 
mandibles  entirely  uuehitinized,  the  maxiilte  almost  as 
large  as  the  mandibles,  and  the  labium  large,  consisting 
of  a  transverse  basal  position  and  two  lateral  lobes. 
The  raoat  immature  of  those  found  free  from  the  egg 
had  the  mandibles  well  chitinized. 

Little  has  been  done  on  the  embryology  of  the 
Mallophaga.       The    work  of   Nusbaum    (1882)    on    the 
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development  of  the  reproductive  organs  has  already 
been  referred  to.  Melnikow  (1869)  made  a  more  general 
study  of  the  embryology,  but  since  he  concluded  from 
his  investigation^  that  the  Mallophaga  are  closely  related 
to  the  Pediculidae — a  conclusion  entirely  untenable — 
his  work  cannot  be  very  accurate.  He  proves  that  there 
is  present  a  beak  but  no  labium,  and  hence  that  the 
mouth-parts  are  Hemipteran! 


VII.     Summary. 

The  foregoing  descriptions  of  the  various  systems  of 
organs  of  the  Mallophaga  show  that  the  two  suborders 
are  separated  by  wide  structural  differences.  These 
may  be  tabulated  as  follows: 


Amblycera. 

lachnocera. 

• 

Mesonotnm  and  Metaootum  DisUiMJfi. 

Meeoootimi    and    Hetanotum    Fused. 

Antennae  concealed. 

Antennae  exposed. 

AniennaB  clavate. 

Antennae  not  clavate. 

Mandibles  horizontal. 

Mandibles  vertical. 

Labial  palpi  present. 

Labial  palpi  absent . 

Paraglossae  varions  in  form. 

Paraglossae  constant  in  form. 

(Esophageal   sclerite  and   con- 

(Esophageal  sclerite  and  con- 

nected glands  absent  or  mod- 

nected   glands    present  and 

ified. 

normal  except  in  a  few  scat- 

tered cases. 

Crop  simple. 

Crop   an   oesophageal  divertic- 

ulum. 

Salivary  glands  various  in  form. 

Salivary  glands  constant  in  form. 

Inglnvial  glands  absent. 

Ingluvial  glands  present. 

Testes  six. 

Testes  four. 

Chitinons  6  genitalia  simple. 

Chitinous     6     genitalia    more 

' 

complex. 

Egg-tubes  three  to  five. 

Egg- tubes  five. 
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The  above  table  shows  that  in  nearly  every  cliaracter 
in  which  the  two  suborders  differ  the  Ischnocera  have  a 
more  specialized  organization.  TJiat  the  separation  of 
the  two  groups  is  very  great  is  shown  by  the  fact  that 
nearly  all  the  important  organs  are  affected,  the  heart, 
tracheal  system,  and  nervous  system  being  the  only 
ones  alike  in  both.  The  exact  systematic  position  of 
tlie  Mallophaga  cannot  at  present  be  determined,  since 
enough  of  the  anatomy  of  nearly  related  forms  is  not 
known,  Packard  (1887),  however,  has  shown  that 
they  may  be  closely  related  to  the  Psocidse,  and 
Kellogg  (1896)  has  given  further  evidence  of  this. 
But  if  the  Paocidie  are  the  most  closely  associated  with 
the  Mallophaga,  in  what  manner  the  two  groups  are 
related  is  impossible  to  say.  Until  this  is  known  the 
relationship  of  the  two  suborders  of  the  Mallophaga  to 
each  other  cannot  be  determined  nor  that  of  the  fami- 
lies composing  these  suborder?. 
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EXPLANATION  OF  PLATES. 

PLATE  X. — Fig.  I,  Median  dorsoTeatral  lougitodiual  seotiou  of  ante- 
rioT  half  of  Menopon  iiCan;  h  bead,  (,  prothorai,  1,  meEothorai,  (,  meta- 
thorai;  a,  lirat  abdominal  segmenl,  a,  Hecond  abdominal  aegmeot,  bir 
outer  body'Wall.  bm  baaemeuC  uiembraue,  m  mou lb- opening,  be  buccal 
OBYltj,  p  pharyni,  m  (esopbugna,  cr  orop,  v  anterior  end  of  TOBtriC'ilns, 
tg  salivary  glaud.  6  hmn,  i.m.  g  anbtESopbageal  gaiiglion,  3,  prothorneic 
ganglion,  ,17.  mssotboracic  ganglioii,  c;,  metathoracic  ganglion,  (r  tracbea, 
Im  lougitudiiial  muscle,  im  tTUUBveTse  muBcle,  0  anterior  and  of  au  egg- 
tube  out  neat  tbe  surface.  Fig.  2.  Throat  skeleton  with  attached  glauds 
of  Eurymelopas  taurHi;  te,  a  (BBOpbageal  solerite,  [.  g  glands,  li  dnct,  eh 
ped  obitinona  pedicle.  Pig.  3,  Left  maxilla,  ventral  aspect,  of  Ooniodm 
rercinicornil.  Fig.  4,  Labial  fork  of  AnciHrona  gigiu.  Fig,  5,  Mandibles, 
Toutral  aspect,  of  Anciilrona  gigaa.  Fig,  6,  Mandibles.  poBlorior  aspect, 
of  Uoniodet  etrvinicomu.  Fig.  T,  (Esophageal  sclerite,  dorsal  aspect,  of 
S!urgtiutDpu)  lauru);  d  duct,  do  opening  of  dnct,  m  median  groove,  ant.  p. 
anterior  process,  e.  a:  oircumiEHopbageal  process.  Fig.  8,  Hypopharym 
of  ATKietraiia  gigaa.  Fig.  9,  Labiom  of  NiUxhia  dvbiiiK;  am  snbmenlnm, 
m  mentnm.  p/palpifer,  Ip  labial  palpoa,  g  (flosaa,  pg  paraglossa.  Pig,  10, 
Bight  maiilla,  ventral  aspect,  of  a  Lamobolhrium.  Fig,  tl.  Mandibles, 
ventral  aspect,  of  Lixmobothriiiia  sp.;  c  condyles,  r  right  mandible,  /  left 
mandible.  Fig.  12,  Right  mandible,  posterior  aspect,  of  lioaiodfs  ctrviui- 
eomU;  c  condyle,  ch  pli  chitiuous  plates.  Fig.  13,  Labium,  ventral 
napeot,  of  Evrymrtopua  taurun;  am  Bobmentnm,  m  meutum.  g  glo»sa,  pg 
paraglossa. 

PLATE  XI.— Fig.  1,  Salivary  glands  o(  Trichodeefei  geomydU:  a  outei 
gland,  b  inner  gland.  Fig.  2,  Salivary  organs  of  Menopon  titan  (after 
Groase);  n  salivary  gland,  6  saliva  reaervoii-.  Fig.  3,  Large-celled  aalivary 
glaud  of  Trickodeelei  geomydis,  with  the  cells  in  natural  position;  d  duel. 
Fig.  4,  Same  aa  last  bnt  with  cells  spread  apart  showing  branches  of  duct 
(d)  to  individual  cells.  Fig.  5.  Large-celled  glaud  of  Evrymetoput  taurun 
dAaiit.  Fig.  6,  Lougilndioal  section  of  part  of  Malpighiau  tubnleof  Mrn- 
opon  titan:  mp  membrana  propria,  ep  epithelium,  in  intima.  Pig.  7,  Part 
of  alimentary  canal  with  Malpighiaa  tnbules  of  CoIpoctTjAaJum  os&ami:  r 
lower  end  of  ventriculus,  i  upper  end  of  intCBtiue.  Fig.  8,  Alimeutar; 
canal  of  Z)ocoy)Aoru«  fan'.  Fig.  9,  Crop  {cr)  with  part  of  o^aophagna  and 
ventrionlna  of  a  Trichodectea  from  a  horse.  Fig.  10,  Alimentary  canal  of 
Trichodecta  geomydia:  g  large-celled  glands  of  crop.  Fig.  II.  Alimentary 
canal  of  E«rym(topua  (nurm,  ventral  view;  r  outer  salivary  gland  or 
saliva  reservoir,  gj  inner  gland,  g,  large-celled  gland.  Pig.  12,  Alimentary 
canal  of  Ooniodti  cerviaicornU.     Fig.  13,   Alimentary  canal  of  Mtnopon 
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PLATE  XII.— Trauflrerse  BectiooH  of  Menopon  periiffnalum.  Fig.  I, 
Section  tbrongb  heud  in  region  of  aotenor  eud  of  brain.  Fig.  2,  Section 
IhronRh  head  io  region  qI  posterior  part  of  antennary  foasiB.  Fig.  3,  Seo- 
tiou  through  head,  paHBing  through  the  eyes.  Pig.  4,  Section  through 
posterior  part  of  head.  Fig,  5,  Section  through  prothoral  just  bauk  of 
the  legs.  Fig,  6,  Section  of  mesothorai  through  bases  of  the  legs,  Pig. 
7,  Sectiou  of  melathorai  just  iu  front  of  the  legs;  i 
Huleoua,  br  braiu,  gg  aubaisophageol  gauglion,  c  eye,  tr 
I  base  of  inesothorauic  leg,  ^  fat-body,  cr  crop,  ifj  prothc 
mesothoracic  gauglion,  c  uarve  commissure  in  frout  of 
glion,  vw  tbiokened  veutral  wall  of  auteunary  fossa. 

PLATE  Xlll.—Iiiterual  mule  geuitalja.  Fig.  1,  Trausverae  aeotiou  of 
twtiB  of  Mtnopon  Ulan:  mp  outer  tunica,  tp  epithelium.  Pig.  2,  Trant^- 
ou  of  vaa  deferens  of  ^fenopon  iilan;  mp  niembrana  propria,  ep 
,  in  intima.  Fig.  3,  Reproductive  organs  of  male  llonioiiet  rer- 
I  teateB,  vd  vaa  defereus,  iv  Teaicnlie  seminnles,  ej  ductus  ejac- 
nlatoriuB.  Fig.  4,  TrauBverae  section  of  duetas  ejaculntorins  of  Menopon 
Ulan :  mp  menihrana  propria,  rp  epithelium,  in 
Fig,  5,  Transverse  section  of  lower  eud  of  ve 
Ulan:  letters  as  in  last.  Fig.  6,  Transverse 
Tesicula  semiuulis  of  Afenopoii  liVan;  letters 
ductive  orgaus  of  male  Colpatephalam  Jta 

vd  Tad  deferPDs,  n-  seminal  vesicle,  rj  ductus  ejaculatorins,  r  cbitinous 
rod  attached  to  iuner  tube  of  genital  cavity.  Pig.  S,  Same  of  BurffmeCopuH 
laurua;  letters  as  before.  Fig.  D,  Same  of  Phpionlomum  diffmnm:  letters 
as  before.  Fig.  10,  Same  of  Menoptm  tilan:  letters  as  before,  but  also,  ve 
vas  detereus,  c(f  trBasveree  dact  connecting  the  two  vasa  deferenlia,  Jnt 
tauemioBt  invagiuated  tube  of  genital  cavity,  having  rod  {r)  attached  to 
its  lower  eud. 

PLATE  XIV.— External  male  genitalia.  Fig.  I,  Chitinous  genital  parts 
of  Lipearai  fuliginount  major,  dorsal  aspect.  Fig.  2,  Same  of  f^onioi^M 
eereiHicornit,  dorsal  aspeot,*  Fig.  3,  Same  of  Phyaottomam  dlffusum.  Fig. 
4,  Same  of  OitbeUa  mirabHia,  Fig.  S,  Same  of  Eurymelopun  lavrua,  dorsal 
aspeot.  Fig.  6,  8ameof  Colpoeephaium  oeborni.  Fig.  7,  Same  of  Trinolon 
Ivridum.  Fig.  8,  Same  of  Doeophorus  lari.  Fig.  9,  Same  of  Oonioeola 
rrcber.     Fig.  10.  Same  of  Menopon  vutoUucitm. 

PLATE  XV.— Fig.  1,  Longitudiual  section  of  two  posterior  somites  of 
male  Eargmetoptia  tauraa.  Fig.  2,  Longitudinal  section  of  six  posterior 
segments  of  male  Me.nopon  titan.  Figa.  3-5,  Transverse  sections  of  abdo- 
men of  male  Menopon  titan.  Fig.  3,  Through  anterior  end  of  segment 
VIIL  Fig.  4,  Through  segment  VII,  Pig.  5,  Through  segment  V;  (m 
transverse  muscles;  In  lougitudinal  mnacles,  (in  eitrusor  musclea,  m 
membrane  surrounding  muscles,  yc  genital  chamber,  i  intestine,  a  auufl, 
p  penis,  pt  internal  plaie,  r  inierual  rod,  I,  outermost  iuvagiiiated  t 
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f,  middle  tube,  f,  innermost  tube,  re  nnterior  leonrved  edges  of  outer  and 
middle  tabes,  t  testes,  vd  tss  deferens,  iv  seminal  vesiale,  rj  ejacnlatory 
duct,  vp  veutral  plate  to  which  transverse  mnsoles  are  nttaebed,  ml  Mal- 
pigbian  tubule, /fat-body,  tr  traohea,  ty  terguni,  i  sternum,  71  plenrou. 

PLATE  XVI.— Fig.  1.  Reprodnctive  organs  of  female  Eurymrlopm  lau- 
rus;  0  ovariee,  oc/ oviduct,  rn  vagina,  sp  spermatbiecH,  g  gland.  Fig.  3, 
Accessory  gland  of  female  Eurymeiopue  tavirut;  d  duct,  m  attached  mas- 
cleB,  Fig.  3,  Iteprod  act  ire  organs  of  female  Mtnoi'on  litfin;  o  ovaries,  ad 
oviduct,  va  vagina.  Fig.  4,  Transverse  section  of  oviduct  of  MfTtoport 
titan;  ep  epithelium,  m  circular  musclea.  nip  membiana  propria.  Fig.  S, 
Detached  egg-cap  (See  plate  ivii.  fig,  8).  Fig.  6.  Longitndinal  seotion 
through  an  egg-tiibe  of  Mrtiopon  titan:  a  lowermost  egg-chamber  con- 
taining a  malure  egg  (o},  h  an  upper  egg-chamber  containing  an 
immature  egg  (cfj,  ep  small  epithelial  cells  forming  sido-walts  of  egg- 
chambers,  lie  very  large  epithelial  cells  filling  the  anterior  ends  of  egg- 
ohambers,  mp  membrana  propria,  in  intima,  o<j  oviduct.  Fir.  7,  Nervous 
system  of  Evrymtloput  laurut;  b  brain,  sy  aubiesaphageal  ganglion,  jTi 
prothoracic  ganglion,  if,  meHOthoracic  ganglion,  17,  metnthoraoic  ganglion, 
ir  traohea.  Fig.  8,  Longitudinul  dorsovantral  section  of  braiu  {b)  and 
Bubcesophagenl  ganglion  {sg],  passing  tbrongh  the  circummaophageal  oam- 
missure  of  Afeaopon  (itan;  /g  frontal  ganglion. 

PLATE  XVII.— Figs.  1-5,  Transverse  sectioDB  through  posterior  end  of 
abdomen  of  female  Mrnopon  titan,  from  behind  forward:  Fig.  I,  tbroiigli 
middle  of  genital  cavity  igc);  Fig.  '2,  throngh  the  beginning  of  the  vagina 
[no);  Fig.  3.  cut  in  front  of  vaginal  opeuing;  Fig.  4,  taken  In  front  of  gen- 
ital cavity;  Fig.  5,  throngh  anterior  end  of  vagiua;  r  rectum,  rg  rectal 
glands,  Ir  trachea,  /  fat-body,  gc  genital  cavity,  Im  transverse  miiBcIes,  /m 
longitudinal  musclea,  ei  inner  chitiuous  wall  of  genital  chamber,  h  enlarged 
base  of  outer  chitinoua  wall  of  genital  chamber,  vo  vaginal  opening  into 
anterior  part  of  genital  chamber,  av  anteriorly  running  part  of  vagina, 
pv  posteriorly  running  part  of  vagina,  te  anterior  end  of  vagina  where 
the  two  arms  meet,  0  egg-tubeH,  pr  prsrectal  p&rt  of  intestine,  od  sections 
through  the  coil  n  of  the  oviduct.  Fig.  6.  Longitudinal  doriio ventral  sec- 
tion of  tive  posterior  abdominal  segments  of  female  Menopon  lilnn;  bu> 
chitin  wall  of  body,  bra  basement  membrane,  m  longitadinal  mnsolea,  a 
anus,  r  rectum,  Hm  transverse  muscles  of  rectum,  cA  chitiuous  lining ol 
reclnm,  rg  rectal  glands,  gc  genital  chamber,  11  vagina,  vtm  transverse 
muscles  of  vagiua.  ctii  sections  of  oviduct.  Fig.  7,  Ventral  view  of  poste- 
rior end  of  ab>]omeu  of  female  of  .Venopon  titan:  VII,  VIII,  IX.  X  seg- 
ments of  abdomen,  pi  plate  forming  ventral  wall  of  genital  cavity,  gt 
opening  of  genital  cavity  to  exterior.  Fig.  8,  Three  eggs  nltnched  to  shaft 
of  a  leatheri  a  egg  containing  an  embryo,  b  empty  egg  with  cap  off.  Figs. 
9  and  10,  Young  nymphs  just  hatched;  lb  labrnm,  mn  mandible,  mx,  max- 
illa, tnx,  labium,  an  antenna,  m  mouth -opening. 


Qal 


^ 


'I 

I 


INDEX  OF  GENERA  AND  SPECIES. 


New  species  and  Tarieties  In  small  capitals;  synonymns  lo  italics. 


AcciPXTBB  atricaplUos  strlatulns 85 

velox 86 

Actltls  macularia 14 

iBohmophorus  occldentallB 117 

fglaliUs  semlpalmata 59.    83 

Agelalns  phaniceas 19 

Albatroes.  Black-footed 26,  28,    35 

Short-tailed.  .75. 96. 97, 105. 109,  111.  117 

Ambljcercns  holosertceas 19,    40 

Ampelis  cedrorum 21.  65,  93,  137 

Amphispiza  belli 65.    90 

Anas  ameiicana 116 

carolinensis 36 

Ancistrona 116 

gigas 116 

Ani 33 

Aphelocoma  californica 66.  128 

Aquila  cbrysaStos 59,  113 

Archibnteo  lagopas  sanctl-Jobannia  86,  113 

Ardea  Virescens 40 

Arremonops  strlaticeps 40 

Asio  wllsonianns GO 

Anklet.  Osssin's 72 

Rhinoceros 72 

Aurlparus  flaviceps  25 

Ajth ja  afflnis 58 

marila  nearctlca 68,  110 

Balopatb 116 

Blackbird,  Brewer's 65 

Red-winged 19 

Blue-bird,  Western 65,    86 

Bobo  Tlrginianus 60 

Bunting,  Lazuli 86 

Bush-Tit,  GaUfornia 113 

Buteo  borealis  calurus 85 

lucasanus 15 

Bwalnsonl 86 

Galidbis  arenarla 75,  78.  112 

Oallipepla  californica 31,  35, 103,  109 

Calyptecost» 137 

Caracara 16,    40 

Odrdlnal,  Saint  Lucas 9 

Oardinalls  igueus 9 

Carpodacus  mexlcanus  frontalis 86 

Oepphus  columba 54,  69,    70 

Oerorhlnoa  monocerata 72 

Obaradrius  domlnicus  112 

Ghat,  Long-tailed 87 


Chelldon  erythrogastra 92,    93 

Ghickadee.  Callfomian 86 

Mountain 86 

Oregon 12 

Ghlroxtphla  lanceolata 40.    50 

Ghondestes  granimacusstrigatus,  65,  86  130 
Glnolus  aquatlcus 11 

mexlcanus 11,    87 

Gircus  hudsonius 86 

CoccothrauBies  vespertlnuB  montanus.  121 

Goccyzus  amerlcanus  oocidentalls 6 

Golpooephalum 16,  36,  109,  164 

ABBom 86 

DIFFUSUM 40 

ftavescens 113,  180 

funebre Ill 

OBAKDIGULUM 113 

maoulatum 40 

osbomi 109,  200 

PBBPLANUM 109 

plngue Ill 

SPIMBUM 38 

splnulosum 112 

spinnlosum  var.  mimob 112 

subnquale 40 

Umidum 112 

GolymbuB  nlgrloolUs  californicus . .  69,  117 

Gontopus  rlchardsonli 136 

vlrens 64 

Gormorant,  Brandt's 101, 12.1 

Farallon 101 

Gorvus  amerlcanus 40 

oorax  slnuatus 40 
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PREFACE. 


The  aim  of  the  present  paper  is  to  give  descriptions 
of  the  species  of  Stalk-eyed  Crustacea  which  are  found 
on  the  west  coast  of  the  United  States.  For  the  benefit 
of  students  of  natural  history,  who  have  at  present  few 
readily  accessible  means  of  identifying  the  invertebrate 
animals  of  this  coast,  definitions  of  genera  and  higher 
divisions  have  been  inserted,  and  a  description  given, 
in  the  Introduction,  of  those  parts  of  the  structure  of 
the  Decapod  Crustacea  which  are  most  used  for  the 
purpose  of  classification.  The  endeavor  has  been  made 
to  enable  those  who  have  not  previously  studied  the 
Crustacea  to  determine  the  specific  names  of  the  forms 
here  described.  The  rules  of  nomenclature  of  the 
American  Ornithologists'  Union  have  been  followed, 
except  in  case  of  the  canon,  not  insisted  on  by 
the  framers  of  the  code,  that  specific  names  derived 
from  the  names  of  persons  be  written  with  a  small 
letter.  Localities  from  which  I  have  examined  spec- 
imens have  usually  been  indicated  by  the  note  of 
exclamation,  !. 

The  larger  portion  of  this  paper  was  completed  at  the 
University  of  California  in  1895,  but  it  has  received 
some  additions  and  considerable  revision  since  that 
date.  I  wish  to  express  my  indebtedness  to  Prof.  Wm. 
E.  Ritter  of  the  University  of  California  for  many 
favors  in  connection  with  my  work,  and  to  Dr.  H.  P. 
Johnson  and  Dr.  F.  W.  Bancroft  for  several  valuable 
specimens  and  for  assistance  in  many  other  ways. 
Through  the  kindness  of  Dr.  Gustav  Eisen  I  have  had 


the  privilege  of  studying  the  colleetiona  of  Crustacea  in 
the  California  Academy  of  Sciences.  The  examination 
of  Mr.  Lockington's  type  specimens,  many  of  which  are 
in  the  possession  of  the  Academy,  has  made  it  possible 
to  straighten  out  some  questions  which  otherwise  would 
scarcely  have  been  capable  of  solution.  To  Mr.  Rivers 
and  Mr.  Harford,  formerly  of  the  University  of  Cali- 
fornia, I  am  indebted  for  the  privilege  of  studying  the 
colloctious  in  the  University  museum.  From  Miss  Mary 
J.  Rathbun  and  Dr.  James  E,  Benedict  of  the  U,  S. 
National  Museum  much  valuable  aid  has  been  received 
which  is  gratefully  acknowledged, 

S.  J.  HOLMES. 

UNIVBRSITY    OC    MiClllDAN, 

Abu  Arboi,  Miob. 
Jaanary  20,  ISOO. 


SYNOPSIS    OF    CALIFORNIA    STALK-EYED 

CRUSTACEA. 

BY   SAMUEL   J.    HOLMES. 


Introduction. 

The  Crustacea  are  commonly  divided  into  two  princi- 
pal groups,  the  Malacostraca  and  the  Entomostraca, 
although  the  primary  divisions  of  the  latter  group  may 
well  be,  as  they  often  are,  considered  coordinate  with 
the  former.  There  is  such  great  diversity  of  form 
among  the  Entomostraca  that  the  group  is  scarcely 
definable  except  by  negative  characters.  The  number 
of  segments  composing  the  body  is  very  variable  and 
the  openings  of  the  genital  ducts  do  not  occur  in  the 
same  segment  in  all  the  members  of  the  group.  There 
is  no  masticatory  stomach  and  corresponding  append- 
ages are  modified  in  most  diverse  ways  in  different 
orders.  The  Malacostraca,  on  the  other  hand,  while 
they  include  a  great  variety  of  forms,  constitute  a  well 
defined  subclass.  Except  in  cases  in  which  it  is  quite 
evident  that  certain  segments  are  fused  or  lost,  the  body 
is  composed  of  twenty  (or  in  Nebalia  of  twenty-one) 
segments.  The  typical  number  of  appendages  is  nine- 
teen. There  is  a  pair  of  compound  lateral  eyes,  and  the 
stomach,  except  in  a  few  parasitic  species,  is  masticatory. 
The  genital  ducts  of  the  male  open  on  the  last  thoracic 
segment;  those  of  the  female  on  the  antepenultimate 
one.     The  head  is  typically  composed  of  five  segments 
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conBisting  of  a  basal  portion,  the  prolopodite,  and  two 
terminal  rami.  The  first  basal  joint,  the  coxopodite, 
or  coxa,  usually  bears  a  branchial  appendage,  or  epipo- 
dite;  the  second  joint,  the  basipodite,  carries  the  two 
rami;  the  inner  ramus  is  called  the  endopodite,  the 
outer  the  exopodite.  In  the  Decapods  the  endopodite 
of  the  thoracic  appendages  is  typically  composed  of  five 
joints  which,  counting  from  the  basipodite,  are  desig- 
nated as  the  ischium,  merus,  carpus,  propodus,  and 
dactyl.  In  the  appendages  which  precede  and  in  those 
which  follow  the  thorax  the  endopodite  is  undivided,  or 
composed  of  less  than  five  true  joints.  The  appendages 
will  be  described  m  their  order  from  before  backwards. 
The  Eyes  ami  OriZ/s. — The  eyes  in  all  of  the  Decapods 
are  compound  and  situated  at  the  end  of  movable  stalks. 
These  stalks,  however,  are  probably  not  homologous 
with  the  other  appendages.  The  orbits  in  the  Macroura 
are  generally  represented  by  excavations  in  the  anterior 
margin  of  the  carapace,  but  in  the  Brachyura  they  form 
well  defined  cavities  into  which  the  eye-stalks  can  be 
withdrawn.  The  number  and  position  of  the  orbital 
fissures  are  important  characters  for  the  purpose  of 
classification. 

The  First  and  Second  Antenna. — The  first  antennee,  or 
antennules,  unlike  the  succeeding  appendages,  are  not 
typically  biramous.  It  is  true  that  they  may  bear  two 
terminal  tranches,  or  in  some  of  the  lower  Macroura 
even  three,  but  it  is  quite  clear  that  this  condition  is  a 
secondary  one.  The  basal  portion,  or  peduncle,  nor- 
mally consists  of  three  joints,  in  the  first  of  which  is 
located  the  auditory  organ.  In  the  Brachyura  the 
antennules  are  small,  and  located  in  cavities  called 
fossettes. 
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The  segments  in  some  parts  become  fused  together  so 
completely  that  they  manifest  no  external  signs  of 
metamerism  except  the  appendages  they  carry.  The 
five  segments  forming  the  head  are  usually  thus  indis- 
tinguishably  fused.  The  eight  following  segments,  with 
the  rare  exception  of  the  last  one,  are  fused  together 
and  with  the  head,  forming  the  cephalothorax;  but  tho 
sutures  between  the  rings  are,  in  this  case,  generally 
visible  on  the  ventral,  or  sternal  surface  and  at  the 
sides.  The  abdomen  is,  in  all  cases,  clearly  marked  ofif 
from  the  thorax,  and  is  typically  composed  of  seven 
segments.  The  number  of  joints  may,  however,  bo 
secondarily  reduced  by  the  concrescence  or  disappear- 
ance of  some  of  the  rings. 

The  Carapace. — The  carapace  of  the  Decapod  Crustacea 
is  considered  to  be  a  fold  of  the  dorsal  integument  of 
one  or  more  of  the  cephalic  segments  which  extends 
backward  over,  and  fuses  with  the  dorsal  portion  of  all 
of  the  thoracic  segments  and  is  produced  downwards  at 
the  sides  over  the  gills.  The  form  of  the  carapace 
commonly  found  in  the  Macroura  is  shown  in  the  fol- 
lowing cut: — 


s,s. 


•^b.r 


Fig  1.— Uacrouran  Carapace,  a.  «,  antennal  spine;  b.  r,  branchial  region;  e.  ^^ 
cervical  groove;  h.  g,  hepatic  spine;  r,  rostram;  i.  o.  c,  •nborbital  spine;  «.  «,  supn^ 
orbital  spine. 
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The  typical  Macrouran  carapace  is  elongated,  aud  the 
anterior  end  is  produced  into  a  rostrum.  The  anterior 
region  of  the  carapace  is  often  furnished  with  teeth  or 
spines  which  occur  in  the  following  positions:  the  supra- 
orbital spine,  or  spines,  above  the  orbit;  the  suborbital 
spine  on  the  anterior  margin  of  the  carapace  below  the 
orbit;  the  antennal  spine  below  the  last  and  behind 
the  base  of  the  antenna;  the  hepatic  spine  on  the  he- 
patic region.  Any  or  all  of  these  spines  may  be  present 
or  absent.  There  is  generally  visible  a  groove,  known 
aa  Ihe  cervical  groove,  which  extends  downwards  and 
forwards  from  the  dorsal  surface  of  the  carapace,  mark- 
ing  the  line  of  union  of  the  head  and  thorax.  The 
dorsal  surface  in  front  of  this  groove  is  termed  the 
gastric  region,  the  hepatic  regions  lying  at  the  sides; 
immediately  behind  the  gastric  region  is  the  cardiac, 
while  the  intestinal  region  lies  behind  the  latter  at  the 
posterior  end  of  the  carapace;  the  sides  of  the  carapace 
behind  the  cervical  groove  are  known  aa  the  branchial 
regions,  since  they  form  a  covering  for  the  branehias, 
or  gills. 

In  the  Brachyura  the  carapace  is  wide  and  generally 
flattened,  and  the  rostrum  is  small  or  absent.  The 
regions  are  generally  separated  from  each  other  by  sulci, 
or  grooves,  and  there  are  usually  more  regions  marked 
out  than  in  the  Maeroura.  The  cervical  groove  is 
usually  visible  and  divides  the  gastric  and  hepatic  from 
the  cardiac  and  branchial  regions.  On  the  sides  of  the 
carapace  below  the  lateral  margins  there  are  (1),  the 
pterygostomian  region  on  either  side  of  the  mouth  area 
aud  (2),  the  sub-brancbial  regions  below  the  branchial 
areas.  The  names  of  the  regions  which  appear  on  the 
dorsal  surface  may  be  obtained  from  fig.  2.  The  dis- 
tinctness of   these  areas   is  subject  to  great  variation  in 
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different  forms.  In  some  cases  the  outlines  of  all  the 
regions  are  very  clear,  while  in  others  they  may  be 
entirely  obliterated.  Other  areas  are  sometimes  given 
names  but  they  are  of  little  importance. 


':^ 


Fig.  3.— Carapace  of  a  crab.  3.— Mandible  of  a  crayflah.  4.— First  maxilla.  5.— 
Second  maxilla.  6.— Third  maxilliped.  b,  baaipodlte;  b,  r,  branchial  region;  e,  coxo- 
podlte;  e.  g,  cervical  groove;  cp,  carpus;  c.  r,  cardiac  region;  d,  dactyl;  m,  endopodlte; 
cp,  eplpodite;  ex,  exopodlte;  h.  r,  hepatic  region;  i,  ischium;  i,r,  intestinal  region; 
m,  merus;  m.  r,  mesogastrlo  region:  p,  palp;  p.  g,  protogastric  areas;  pr,  propodus; 
r,  rostrum ;  u,  urogastrlc  area. 


The   Appendages. 

With  the  exception  of  the  eyes  and  the  first  pair  of 
antennae  all  of  the  appendages  of  a  Decapod  crustacean 
may   be   considered    modifications  of   a  common  type 
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^      Subfamily  LEPTOPODIIN^. 

Eyes  slender,  not  retractile,  laterally  projecting.  Preocnlar  and  post- 
ocnlar  spines  small  or  wanting.  Basal  joint  of  the  antenna)  slender 
throughout  its  length.     Rostrum  usually  simple. 

Genu^Podochela  St. 

Carapace  depressed,  narrowly  triangular,  strongly  produced  in  front. 
Gastric  region  narrow,  tumid,  rostrum  short,  entire,  triangular  or  arcuate. 
Eyes  long  and  laterally  projecting.  Basal  antennal  joint  narrow,  with  a 
median,  longitudinal  groove;  the  apex  narrow  and  not  dentate.  Flagellum 
slender  and  visible  from  above.  Merus  of  external  maxillipeds  much 
shorter  than  the  ischium,  the  apices  obtuse  or  produced,  the  inner  one 
more  or  less  incised;  palp  joined  at  the  summit  of  the  merus.  Epistome 
very  long.  Chelipeds  of  moderate  size;  merus  curved,  the  margins  cili- 
ated. Ambulatory  legs  very  long,  subprehensile,  and  often  furnished  with 
a  more  or  less  cheliform  hand.  Dactyls  of  chelipeds  very  slender  and  often 
hooked,  those  of  the  remaining  legs  falciform.  Sternum  of  female  deeply 
concave  and  surrounded  by  a  laminate  margin.  First  abdominal  segment 
quite  large,  second,  third,  and  fourth  very  short;  the  last  two  or  three 
segments  fused  together. 

Type. — P.  groasipes  St. 

Podochela  Hemphillii  (Lock.) 

MicrorhynchuB  Hemphillii  Lockinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII, 

1877,  p.  30. 
Inachoides  ( Microrhynchus)  Hemphillii  Lockinoton,  1.  c,  p.  75. 
Podochela  tenuipes  Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI,  1893,. 

p.  224. 
Podochela  Hemphillii  Rathbqn  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XXI,  1898, 

p.  569. 

Carapace  pyriform;  gastric  region  prominent,  rounded,  and  bearing  tufts 
of  curved  setas;  hepatic  regions  tumid,  bearing  two  pointed  taberoles, 
the  larger  one  above  and  in  front  of  the  smaller;  cardiac  region  separated 
by  shallow  grooves  from  the  branchial  and  bearing  a  prominent  elevation; 
branchial  regions  flattened  or  tumid.  Rostrum  triangular,  acute,  and 
bearing  two  double  rows  of  curved  setae  above;  it  varies  considerably  in 
length,  being  sometimes  broadly  and  sometimes  narrowly  triangular. 
The  area  between  the  two  projecting  rims  of  the  orbits  is  concave.  There 
is  no  tooth  at  the  posterior  margin  of  the  orbit,  but  there  may  be  a  small 
one  a  short  distance  behind  it.  Eye-stalks  constricted  at  the  middle  and 
2 


CALIFORNIA    ACADBMT   OF   SCIKfTCES. 


bearing  a  few  «eti^  at  the  snbacnte  tip.  Basal  antenual  joint  with  a  loogi- 
tndioal  ridge  on  its  pOBterior  half  or  two-thiids  irith  a  groove  on  either 
side.  iBcbinm  of  maxillipeds  with  a  shallow,  longitudinal  grooTe:  tuerus 
nsrrowec  than  iechiuiQ.  (he  interual  aogle  prodnoed,  and  the  saiface 
strongly  conoave  from  side  to  aide.  Cbellpeds  in  the  male  robnat:  ments 
Incnrved  and  having  an  onter  apiu;  ridge;  caipns  with  a  posterior  spine 
on  the  upper  side;  hand  obloug,  iQeaived,  palm  iudateij.  (ingere  gaping 
at  the  base  and  meeting  along  the  distal  half,  or  two-thirds  of  their 
length;  there  are  generallj  Beversl  smaU,  spiny  projections  on  the  surface 
of  the  hand,  which  are  more  couspicnous  along  the  edges,  eepecially  the 
lower.  In  the  female  the  ohelipeds  are  smaller  and  more  slender,  the 
bands  snbcyliudrical,  and  the  lingers  nearly  straight.  Legs  very  long  and 
Blender,  and  fomished  with  tnfta  of  long  setm,  those  on  the  upper  aide 
being  carved;  dactyls  slender,  falciform,  those  of  the  first  pair  abont  one- 
third  the  length  of  the  propodi,  and  a  little  more  slender  but  not  more 
curved  than  the  others;  in  the  two  posterior  pairs  the  dactyls  are  about 
one-half  the  length  of  the  propodi.  Abdomen  of  the  male  six-jointed  from 
the  fusion  of  the  last  two  joiulH;  first  two  joints  visible  from  aboTe;  the  first 
joint  is  mnoh  longer  but  not  so  wide  aa  the  second;  the  second,  third,  and 
(onith  joints  deuranse  successively  in  width  but  are  of  nearly  equal  length; 
the  (ifth  is  longer  than  the  preceding  and  the  sixth  ii  oblong,  rounded  at  the 
lip,  and  much  looger  than  any  of  the  others;  the  sides  of  the  abdomen 
behind  the  seaoud  joint  are  concave  and  at  the  middle  of  each  joint  there 
is  a  couioal  protuberance,  the  last  joint  bearing  traces  of  two.  In  the 
female  the  abdomen  is  large  and  rounded  and  composed  of  iive  joints 
from  the  tnsion  of  the  last  three;  it  Bta  closely  over  the  thin,  laminate  rim 
whioh  enotoses  the  greater  portion  of  the  sternum.  As  the  slernam  and 
the  veDtral  surface  of  the  abdomen  are  both  hollowed  out,  there  is  thns 
formed  a  quite  oapaoions  chamber  for  holding  the  ova. 

Length  of  male  26  mm.;  breadth  17  mm.;  length  of  Brat  ambulatory 
legs  80  mm , 

San  Diego  (LockiDgton);  Santa  Cataliua  Island, 
dredged  August,  18931  Off  Cape  St.  Lucas  and  Gulf 
of  California  (Miss  Rathbun);  Magdalena  Bay,  Lower 
California!     I   have  seen   Lockington's  spocimens  from 

the  latter  locality,  and  Miss  Hathbun's  types  of  tenuipes 
from  Catalina. 


Subfamily  INACHIN/E. 

and  retracliie.  Basal  antennol  joint  usually  Elendar 
7 1  nanowing  distntly.  Preocnlar  spine  often  wanting; 
net.     Boslrum  often  bitid  ur  two-spiued. 


Eyes  Blende 
throughout,  ' 
postocular  disi 
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Genus  Oregonia  Dana. 

Carapaoe  flattened,  not  spinose.  Spines  of  rostrum  long,  slender,  and 
oontiguons.  Ambulatory  legs  of  moderate  length,  the  penultimate  joint 
similar  to  the  preceding  one,  not  dilated  and  compressed.   Near  Eurypodiu9. 

Type. — O.  grctcilia  Dana. 

Oregonia  gracilis  Dana, 

Oregonia  gracilis  Dav A,  Am.  Jour.  Soi.  (2),  Vol.  XI,  1851,  p.  270;  Crust.  U.S. 
Expl.  Expd.,  Part  I,  1852,  p.  106,  PI.  Ill,  fig.  2.  Stimpson,  Journ. 
Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  456.  Bate,  in  Lord's  Natural- 
ist in  Vancouver's  Island,  Vol.  II,  1866,  p.  269.  Lockington,  Proc.  Cal. 
Acad.  Soi.,  Vol.  VII,  1877,  p.  74.  Smith,  Rept.  Prog.  Oeol.  Sur.  Canada, 
1878-9,  B,  p.  209.  Newcohbb,  Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893, 
p.  21.    Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVII,  1894,  p,  59. 

Oregonia  AtrtoDANA,  Am.  Journ.  Soi.  (2),  Vol.  XI,  1851,  p.  270;  Crust.  U.  S. 
Expl.  Expd.,  Part  I,  1852,  p.  107,  PI.  III.,  fig.  3.  Stimpson,  1.  c,  p. 
456.  Lockington,  1.  c,  p.  75.  Whiteaveb,  Can.  Nat.  (2),  Vol.  VIII, 
1878,  p.  471. 

Oregonia  longimana  Bate,  Proc.  Zool.  Soo.  London,  1864,  p.  663;  Ann. 
Nat.  Hist.  (3),  Vol.  XV,  1865,  p.  487;  in  Lord's  Nat.  in  Vancouver's 
Is.,  Vol.  II,  1866. 

Carapaoe  subtriangular,  more  or  less  setose  and  roughened  by  minute 
prominences ;  Median,  cardiac,  and  branchial  regions  tumid.  The  rostral 
horns  may  exceed  the  breadth  of  the  interorbital  space.  Postorbital 
spines  slender,  acute,  inclined  forwards,  and  situated  some  distance  behind 
the  orbit.  A  prominence  on  the  anterior  side  of  the  eye  peduncle.  The 
septum  separating  the  antennulary  fossettes  is  produced  into  a  spine. 
Maxillipeds  setose,  the  ischium  produced  forward  into  a  rounded  process 
at  the  antero-internal  angle.  Chelipeds  rather  slender,  the  merus  sub- 
cylindrical  and  roughened  with  minute  tubercles;  carpus  rounded;  hand 
long,  slender,  somewhat  compressed,  the  margins  obtuse;  fingers  slender, 
smooth,  incurved.  Legs  subcylindrical  and  decreasing  in  length  poste- 
riorly; dactyls  slightly  exceeding  one-half  the  length  of  the  propodi  and 
terminated  by  long,  corneous  claws. 

Behring  Sea  to  Oregon  (Rathbun);  Vancouver 
Island  (Bate,  Smith);  Paget  Sound  (Dana);  northern 
California! 

Like  many  other  maioid  crabs,  this  species  varies 
greatly  as  regards  the  development  of  the  chelipeds  in 
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the  luaie.  Speaking  of  a  collection  of  specimens  of  this 
species  from  Vancouver's  Island,  Professor  Smith  says; 
"The  series  of  specimens  is  sufficient  to  show  that  the 
two  forms  described  by  Dana  are  sexual  and  belong  to 
one  species,  the  gracilis  being  based  on  the  adult  male, 
and  the  hirta  on  the  two  forms  of  the  female.  In  the 
characters  of  the  rostral  spines  and  the  rest  of  the  cara- 
pax,  all  the  larger  males  before  me  agree  with  the 
description  and  figures  of  gracilis,  while  in  th^  same 
characters  the  females  agree  with  hirta,  and  the  smaller 
males  are  more  or  less  intermediate  between  the  two 
forms.  But  among  the  females  themselves  there  are 
two  forms:  all  the  adult  and  fertile  specimens  having 
the  abdomen  very  broad,  and  nearly  orbicular,  while  in 
the  other  specimens  (most  of  them  small,  but  some  of 
them  as  large  as  the  smaller  of  those  with  orbicular 
abdomens)  the  abdomen  is  much  narrower  and  elliptical, 
as  shown  in  Dana's  fig.  3,  h.  The  smaller  of  these  latter 
females  are,  perhaps,  merely  immature  individuals,  but 
the  larger  are  truly  dimorphic,  sterile  females,  such  as 
are  found  in  many  genera  of  Brachyura,  and  here,  as  in 
most  similar  cases,  the  larger  of  the  sterile  individuals 
show  considerable  approach  to  the  males  in  the  form  of 
the  carapax,  etc. 

"In  the  largest  male  before  me  the  merus  of  the  cheli- 
peds  reaches  nearly  or  quite  to  the  tip  of  the  rostrum, 
and,  in  this  respect,  agrees  with  Bate's  0.  tongimana, 
though  the  chelipeds  are  not  nearly  twice  as  long  as  the 
carapace,  if  the  rostrum  is.  as  it  is  usually,  includi 
the  length." 

Genus  Erileptus  Ralh. 

Carapiix  broadly  trinnguUt;  regioue  well  ileliiied,  coovei.  There  Ua 
postorbiUl  aud  also  a  unpraotbUal  spine.  Bostrnu  Blender  nnd  nim- 
pie.     Abdomen  and  sternum  grannUte;  nbdomen  six-tiegmeuted.      B4SkI 
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antennal  joint  with  a  slender  spine  at  the  autero-external  angle.     Menis  o  f 
external  maxillipeds  with  a  prominent,  obtuse  lobe  on  the  inner  margin. 
Chelipeds  very  long,  slender,  snbcylindrical;  fingers   short,  arched.     Am- 
bulatory legs  very  slender,  shorter  than  the  ohelipeds;   dactyls  almost 
straight . 

TSfpe, — E.  spinoaus  Rath. 

Erileptus  spinosus  Rath. 

Erileptus  spinosus  Rathbun  M.,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XVI,  1893, 
p.  227. 

Carapace  spiny;  gastric  region  with  two  spines  arranged  transversely  and 
a  median  spine  behind;  branchial  region  haying  a  long  spine  with  a 
smaller  spine  in  front  of  it  and  two  spines  on  the  margin;  hepatic  region 
with  a  marginal  spine;  a  spine  on  the  cardiac  area  and  a  small  spine  on 
the  orbital  arch.  Rostrum  slender,  with  spinulous  margins.  A  small 
postorbital  spine  some  distance  behind  the  eye.  Chelipeds  long,  granu- 
lated, merus  with  a  spine  above;  hand  slender,  distally  widened.  A  spine 
on  the  first  abdominal  segment. 

Length  10  mm.;  width  6  mm.;  length  of  cheliped  28  mm. 

Oflf  San  Diego,  California,  36  fathoms  (Miss  Rathbun). 
I  have  not  seen  this  species. 

Subfamily  ACANTHONYCHINiE. 

Eyes  small,  immobile,  or  only  partially  retractile;  basal  antennal  joint 
enlarged  at  base  and  narrowing  distally.     Rostrum  bifid,  or  two-spined. 

Genus  Epialtus  Milne-Edw. 

Rostrum  flattened,  bifid  or  two-spined.  Preocular  spine  present  or 
absent.  Eyes  more  or  less  mobile.  Legs  of  moderate  length,  the  penulti- 
mate joint  not  dilated  and  compressed.  Flagellum  of  the  antennae  concealed 
beneath  the  rostrum.  The  carapace  is  smooth  or  slightly  tuberculated 
and  the  margins  are  not  incised. 

Type.—E.  hituherculatus  Milne-Edw. 
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Epialtus  productns  Randall. 
Bpialtut  prodiiclun  Randall,  Jouru.  Acad.  Nat. Sci.Phila.,  Vol.  Vni,  1S39, 
p.  no.  GiBBKs,  Pros.  Am.  Abu.  Adv.  Soi.,  1S50,  p.  173.  Dana,  Crnsl. 
C.  8.  Eipl.  Eipd.,  Part  I,  1852,  p.  133,  PI.  VI.  fig.  2.  Stimpboh, 
Jonrn.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI.  1857.  p-  *57.  Lookinqtos, 
Proc.  Cal.  Acad.  8oi.,  Vol.  VII.  1877.  p.  77.  Raibbcit  E.,  The  Pish- 
erie»  of  tbe  D.  S.,  Bee.  I.  1884,  p.  778,  PI.  CCLXVUI.  NEwi-oMEa. 
Ball.  Nat.  Him.  Soc.  Brit,  Col.,  1863.  p.  22.  Ortman.v,  ZooI.  Jabrb. 
Abth.  (.  Syat.,  Bd.  VII,  1384,  p.  42.  Eatubbs  M..  Proc.  U.  S.  Nat. 
MuB..  Vol.  XVII,  1894,  p.  68. 

Carapaoesmoothand  not  distiucHy  areolated.  Bos  tram  deeply  uotohed, 
the  iuiier  mHrgiuB  of  the  horus  ulightly  conoave,  the  outer  oodtsi.  There 
is  a  small.  trisDgalar  pieorbital  loothi  postorbital  tooth  bihbII.  The  mar- 
gin between  the  postorbital  and  the  lari^e  tooth  at  the  aatero-lateral  angle 
is  coQcave  and  tranHvene.  About  midway  between  the  antero-tateral 
tooth  and  tbe  posterior  uinrgin  of  the  CHrapace  there  is  n  large  tooth 
pointing  forwards  aiid  ontwnrdB;  tbe  sides  of  the  oarapaue  in  front  of  the 
posterior  teeth  are  uearly  parallel;  tbe  posterior  niargin  has  a  sCroiig  oon- 
Texily  in  the  middle.  Chelipeds  stoater.  and  except  in  old  males,  ithorter 
than  the  ficft  ambulatory  legs;  oarpns  oannate  ou  the  outer  side;  hand 
long  and  narrow,  palm  obloug,  anboarinate  above,  becoming  inflated  with 
age;  fingers  slender,  bent  downward  and  curved  inward,  the  inner  murgiua 
dentate  and  oontigaons  throughout  their  length,  except  in  old  males  in 
which  they  may  become  more  or  lens  gaping  at  tbe  base.  Ambnlatorf 
legs  BncceBsively  decreaaingin  length  posteriorly,  pennltimate  joints  snb- 
carimite,  daclyle  slender,  spinuloa.s  below,  and  terminating  in  sharp, 
•lender  claws.  Abdomen  of  tbe  female  aubelliptical,  the  last  joint  Iri- 
an gnlur. 

Color  reddish  to  olive  brown  mottled  with  small,  round  spots  of  a 
darker  hue. 

Length  ot  ordinary  specimen  from  tip  of  rostral  horns  78  mm.;  width 
between  ante ro- lateral  horns  SS  mm. 

Alaska  to  Lower  California. 

Thia  species  is  abundant  on  our  coast;  it  is  commonly 
known  as  the  "kelp  crab "  from  the  fact  that  it  ia 
usually  found  on  kelp  the  color  of  which  it  closely 
resembles.  There  may  be  small,  setose  tuberclea  ou  the 
median  region  of  young  specimens,  but  they  disappear 
with  age,  and  there  are  two  rowa  of  curved  setie  on  the 
upper  side  of  the  rostrum  which  peraist  for  a  longer 
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time.      Old   specimens   are   almost   entirely  devoid    of 
hairs  or  setae  of  any  kind. 

Epialtus  Nuttallii  Rand. 

EpkUius  NuttaUii  Randall,  Jouru.  Acad.  Nat.  Set.  Phila.,  Vol.  YIII, 
1839,  p.  109,  PI.  III.  GiBBEs,  Proc.  Am.  Ass.  Adv.  Sci.,  1850,  p.  173. 
Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  458.  Lock- 
INGTON,  Profl.  Cal.  Aoad.  Sci.,  Vol.  VII,  1877,  p.  77.  Rathbux  M., 
Proc.  U.  S.  Nat.  Mas.,  Vol.  XXII,  1898,  p.  672. 

Epialtus  (Antilibinia)  NvtiaUii  Rathbun  M.,  1.  c.  Vol.  XVII,  1894,  p.  69. 

Carapace  ovate,  couyex,  smooth,  and  not  areolated.  Rostrum  promi- 
nent, depressed,  flattened  above,  and  having  a  small  triangnlar  notch  at 
the  tip.  No  preorbital  tooth;  postorbital  small.  The  two  teeth  on  the 
sides  of  the  carapace  are  much  smaller  than  in  E.  productus,  and  the  mar- 
gins between  them  are  convergent  anteriorly.  The  chelipeds  are  very 
similar  to  those  of  productua.  Ambulatory  legs  saboylindrical;  dactyls 
stouter  than  in  the  preceding  species. 

Southern  California — Santa  Barbara!  Santa  Catalina 
Island!  San  Diego!  Ballanas  Bay,  Lower  California 
(Rathbun). 

Genus  Mimulus  St. 

Carapace  flattened,  more  or  less  pentagonal;  antero-lateral  margin  lam- 
inate and  cut  by  a  narrow  Assure  into  two  closely  approximate  lobes.  Ros- 
trum short,  bifid,  and  horizontal.  Orbits  incomplete  below,  but  furnished 
above  with  a  preorbital  and  postorbital  spine.  Eyes  not  concealed  when 
retracted.  Merus  of  the  external  maxillipeds  short,  the  external  angle 
obtuse,  the  internal  angle  incised;  outer  margin  of  the  exognath  dilated. 
Hand  of  the  chelipeds  much  compressed  and  subcariuate.  The  propodi  of 
the  ambulatory  legs  have  a  setose  tooth  near  the  middle  of  the  inferior 
margin.     First  pair  of  ambulatory  legs  exceeding  the  others. 

Type, — M.foliaiuB  St. 

Mimulus  foliatus  St. 

Mimulus  foliatus  Stimpsoj^,  Ann.  N.  Y.   Lye.  Nat.  Hist.,  Vol.  VII,  1860, 

p.  200,  PI.  Ill,  fig.  1.     A.  Milnb-Edwards,  Crust.  Miss.  Sci.  au  Mex., 

Pt.  V,  p.  145,  PI.  XVIII,  fig.  4. 
Pugettia  ( Mimulus )foliata  Newcx)Mbe,  Bull.  Nat.  Hist.,  Soc.  Brit.  Col., 

1893,  p.  22. 
Pugettia  foliaia  Rathbun  M.,  Proc.   U.  S.   Nat.  Mus.,  Vol.  XVII,  1894, 

p.  72. 

Carapace  flattened  and  marked  with  several  undulations;  median  region 
tumid  and  bearing  two  small,  obsolescent  tubercles  in  front  of  which  there 


CALIFORNIA    ACADEMY    OP    SCIENCES. 


BUjrbtf  (TO  roKi  of  onrved  setm.  Roittral  horus  Satteued,  with  cohtsi 
oater  nurgiiiB,  the  noluh  between  tliein  Barrowly  triangolar  and  aatose. 
Od  the  apper  side  o(  tiie  roatrum  there  are  two  double  rows  of  curTed 
sMv.  Preorbital  tooth  large,  triatiunlar.  aonte;  pustorbitnl  small  and  point' 
iag  obliquely  dovrnwarda.  aud  separated  by  a  fidsnre  from  the  prearbilal 
y  tooth.  The  lateral  eipaDsioas  of  the  carapace  are  a  little  refleied,  aud  the 
Urgin  behind  the  inaisiou  is  nearly  twice  the  leugCh  of  that  in  Irout. 
tero-lateml  and  postero- lateral  angles  are  wide  and  the  latter  are 
•omewhat  prodiiued.  An  obsolescent  tubercle  on  the  posterior  part  □(  the 
bntnohi a  1  region.  Pterygostomian  regions  with seTeralblant  teeth.  Pednn- 
ole  of  antenniB  about  reaahiog  tip  of  rostrum.  Cheiipeds  of  the  male 
Urge,  the  meruB  rough  and  oriatate  ou  the  inner  margiu;  oarpiia  with  a 
lamina  on  the  inner  margin;  hand  obloug.  the  Bngera  bent  downward  and 
ouTTed  inward,  somewhat  gaping  near  the  base  but  dislnlly  dentate.  In 
the  females  and  yoang  males  the  ohelipeda  are  relatively  smaller,  the  urista 
on  the  merna  not  so  prominent,  and  the  Gugers  contiguous  and  dentate 
along  the  entire  inner  margiu.  First  pair  of  ambulatory  legs  lonj^er  and  n 
little  more  oomprcsaed  than  the  othera,  the  penultimate  joint  snboarinate 
above.  Abdomen  of  female  elliptical,  seven  jointed.  Abdomen  of  the  male 
widest  nt  the  tlilrd  segment,  narrowing  rapidly  to  the  fifth  whieh  is  abaot,.,! 
equal  to  the  sixth;  last  segment  narrow  and  longer  than  the  preoeding  o: 

Color  a  dull  purplish,  the  legs  crossed  by  light  bands. 

Length  of  carapace  30  mm.;  greateat  width  32  mm. 

Found   among   rocks  at    low   tide,     Alaska;    British 

Columbia    (Ratli,);     northern    to    southern    California! 
Mexico  (Milne-Edwards). 


Genua  Pugettia  Dana. 


The 


Bostrum  two-spined. 
produced  into  an  alate  eipai 
The  npper  surface  of  the  cai 
The  Uagella  of  the  anteiiuo'  i 
ambulatory  legs  are  slender 
and  compressed.     The  preoc 

rsp'—P.gracilhms,.. 


ruin  of  the  carapace  behind  the  eyesn 
iion  behind  which  it  is  soniewhiit  constricted, 
.puce  is  furnished  with  spines  or  tubercles. 
re  not  entirely  covered  by  tht<  rostrum.  The 
nd  do  not  have  the  penultimate  joint  dilated 
lar  spine  is  large  and  the  eyes  are  mobile. 


Pugettia  Richii  Dann 


PupMia  Hiehii  D.t.fA.  Am.  Jour.  Soi.  (2).  Vol.  XI,  18.^1,  p,  368;  Cruat,  D.  B,  ■ 
Eipl.  E»pd.,  Part  I,  1852,  p.  118,  PI.  IV,  Fig.  i.  Stimpsoh,  Journ. 
Boat.  Sou.  Nai.  Hist.,  Vol.  VI,  1857,  p.  457.  LooKtsoTOS,  Proe.  Cal. 
Acad.  8ci„  Vol.  VII,  1877,  p.  76.  Mibks,  Challenger  Keporta,  Vol. 
XVII,  18S6,  p.  40.  Newcoube,  Hall.  Nat.  Hist.  Soc.  Brit.  Ool.,  1893^ 
p.  21.     Rathbds   M.,  Proc.  V.  S.  Nat.  Mas.,  Vol.  XVII,  1894,  p.  7ll' 
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Carapace  ovate,  tnbercalated;  median  region  tumid  and  furnished  with 
four  tubercles,  the  three  anterior  of  which  are  nearly  abreast  (the  anterior 
one  a  little  in  advance  of  the  others);  two  double  rows  of  curved  sette  in 
front  of  the  lateral  tubercles,  and  two  similar  rows  on  the  rostrum.  Car- 
diac and  intestinal  regions  each  furnished  with  a  tubercle;  two  tubercles 
on  the  branchial  region,  the  one  situated  before  the  other.  Rostrum  prom- 
inent, the  horns  divaricate  and  convex  above,  the  triangular  notch  between 
them  hairy.  Supraorbital  tooth  acute  and  directed  forward,  outward  and 
upward.  Postorbital  tooth  acute  and  triangular.  Behind  the  postorbital 
there  is  a  large,  rather  slender  tooth  which  projects  laterally,  the  tip 
curving  forwards.  At  the  postero-lateral  angle  of  the  carapax  there  is  a 
prominent,  pointed  tubercle,  in  front  of  which  the  margin  is  furnished 
with  curved  setas.  A  spine  on  the  sub-branchial  region  below  the  middle 
of  the  space  between  the  postero-lateral  tubercle  and  the  large,  curved 
tooth.  Pterygostomiau  region  with  three  to  six  small  teeth.  Surface  of 
the  ischium  of  the  maxillipeds  plane,  but  sometimes  bearing  a  trace  of  a 
longitudinal  groove;  exognath  not  grooved.  Chelipeds  large  in  the  adult 
males,  much  shorter  and  more  slender  in  the  females;  the  merus  bears  a 
few  tubercles  on  the  upper  side  but  no  carina;  the  inner  side  may  become 
strongly  ridged  in  adult  males,  but  it  is  generally  rounded  in  young  males 
and  females;  the  carpus  has  two  or  three  cristsB  which  become  more  prom- 
inent in  old  males;  hands  compressed,  the  upper  edge  acute;  fingers 
shorter  than  the  palm,  and  gaping  at  the  base  in  old  males.  Legs  sub- 
cylindrical  and  crossed  by  light-colored  bands;  merus  and  propodus  not 
crested.     Color  reddish. 

Length  1/^  in.,  width  across  gastric  region  between  tips  of  horns  |j  in.; 
across  cardiac  region  1^  in. 

British  Columbia;  Puget  Sound;  entire  coast  of  Cali- 
fornia! San  Diego!     Found  at  low  tide. 

Pugettia  gracilis  Dana. 

Pugettia  gracilis  Daxa,  Am.  Journ.  Sci.  (2),  Vol.  XI,  1851,  p.  268;  Crust. 
U.S.  Expl.  Expd.,  Part  I,  1852,  p.  117,  PI.  IV,  fig.  3.  Stimpson, 
Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  456.  Mibbs,  Chal- 
lenger Reports,  Vol.  XVII,  1886,  p.  40.  Newcombe,  Bull.  Nat.  Hist. 
Soc.  Brit.  Col.,  1893,  p.  22.  Rathbuk  M.,  Proc.  U.  8.  Nat.  Mus., 
Vol.  XVII,  1894,  p.  69. 

Pugettia  Lordii  Bate,  Proc.  Zool.  Soc.  London,  1864;  Ann.  Nat.  Hist.  (3), 
Vol.  XV,  1865,  p.  486;  in  Lord's  Nat.  in  Van.  Is.,  Vol.  II,  1866,  p.  265. 

Pugettia  quadridens  var.  gracilis  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst., 
Bd.  VII,  1894,  p.  43. 
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Clo&elj  nllied  to  P.  Riehii.  Canpace  lyrnte  tc 
tnlieri.'alHted,  the  tip«  of  the  Inbercles  ofleu  fora 
ia%  species,  with  tnfU  of  setni.  The  nnmber  aoi 
iu  Riohii  eioept  that  Ibei 
tnberclaa,  or  tntta  of  aetie  on  the  bniDohial  legioiu 
mnj  become  scarcely  vUible  in  old  apsoimena.  M- 
middle  anterior  tubercle  small,  and  BometimsB  obe 
iu  Rkhil.  Rontnim  less  promtceDt  than  in  the  pt 
orbital  tooth  broader  than  iu  Richu,  separated  b; 
postorbilal  tooth  which  is  triaugukr,  acute  aod  p 
wards  thau  it  doea  in  the  preaediug  species.  Behii 
broadly  triangular  tooth,  the  poBlerior  ouirgin  of  < 
diital.  Postero-lateral  tubercle  Hmaller  than  in  S 
inaiillipeds  with  a  longitudinal  groove;  eio^ath 
oQ  Biib-branchial  regious  small  or  wanting.  Uerus 
a  prominent  irregularly  deulate  carina  on  the  nppei 
Legs  subcyliadricBl.  the  merua  and  propodus  more  o 
especially  m  the  anterior  pairs. 

Leu({th  38  mm.:  width  betweeuanleru-lnteral  horn 
postero-lateral  horns  20.5  mm. 

Alaskal  Vancouver  Islaud,  Puget  , 
northern  California!  Farallon    IslandB^ 

fornia.      Found  at  low  tid(>. 

This  siicciys  may  easily  be  distinsuis 
by  I  he  lyialL'  form  of  ihtj  (.-arapace,  the  fi 
looth  bi'liiiid  the  pustorhital,  by  the  cr£ 
of  the  clielii>ei.l:i  and  tlie  subcarinate  joii 
hilory  \ti}i,s. 

Pugettia  Dalli  Ridh. 

l^l'jHila  Z>(./((  Il.*TlIliCN  M..  I'roc.  U.S.  Sat.  Mns.,  V 

A  riuiall  species  closely  iillied  tii  /'.  Ilichii,  the  yout 

resembles.      Cariipace  sublrinugul;ir.  lulwrculitted;  I 

ya^ftrir- ri'i;inii  lire  ilispospd   as  iii   ibc  precpdiug  spec: 

Iliv  liniiK'biiil  re^iiiti  in  tin*  iiii.iitii>u  of  Ihe  poster 
-.pc-ies.  linstriiui  uiiicb  resoiublius  timl  of  llirhil,  b 
Blender  born«.  Sapiiiorbili.l  tuolb  iifiite;  poslorbitul 
iny<ilj|iiiu<-ly  .ii>«Lnvnrd!-:  ibf  I'mlli  behind  the  posto 


n 
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and  spine-like  than  in  Richii,  and  does  not  oarve  so  strongly  forwards, 
Postero-lateral  tubercle  acute,  prominent,  spine-like.  No  sub-branchial 
spine.  Ischium  of  the  maxiilipeds  grooved.  Chelipeds  of  the  male  large, 
the  merus  with  an  irregular  carina  on  the  upper  and  inner  margins;  carpus 
strongly  carinated  on  the  inner  and  upper  margins  and  irregularly  ridged 
on  the  outer  side;  hand  large,  wider  than  in  RichUf  the  upper  edge  acute; 
fingers  strongly  gaping  at  base,  meeting  only  at  the  tips,  a  tooth  on  the 
movable  one  near  the  base.  Chelipeds  in  the  female  smaller  than  in  the 
male,  hand  narrower,  the  fingers  not  gaping  at  the  base.  Legs  longer  and 
more  slender  than  in  specimens  of  Bichii  of  equal  size;  the  joints  not 
carinated. 

The  females  have  a  broader  carapace  than  the  males  and  the  gastric 
region  is  more  tumid,  and  the  branchial  regions  more  distinctly  areolated. 

Length  of  carapace  in  male  11  mm.;  width  without  spines  6.5  mm.; 
length  of  cheliped  13  mm.;  width  of  hand  3.3  mm. 

Santa  Oatalina  Island,   San  Diego  (Miss  Rathbun); 
San  Pedro!  off  San  Diego! 

Described  from  specimens  received  from  Miss  Rath- 
bun. 

Subfamily  DASYGYINiE 

Eyes  short,  completely  retractile.  Postocular  spine  large.  Basal  anten* 
nal  joint  considerably  enlarged  throughout  its  length.  Rostrum  simple  or 
bifurcated.     Preocular  spine  present  or  absent.    Legs  generally  slender. 

Genus  Dasygyius  Rathbun, 

{Microrhynchua  Bell  and  NeorhynchuB  Milnk-Edwabds  preoc.) 

Rostrum  short  and  simple.  No  preocular  spine.  Merus  of  maxiilipeds 
cordiform.  Anterior  legs  in  the  male  small.  Ambulatory  legs  of  moderate 
length. 

Dasygyius  tuberculatas  (Lock.) 

Inachua   tuberculatua  Lockinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,   1877, 

p.  30. 
Microrhynchua  (Inachua)  tuberculatua  Lockinoton,  1.  c,  1877,  p.  64. 
Neorhynchua  mexicanua  Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI,. 

1893,  p.  233. 
Daaygyiua  tuberculatua  Rathbun  M.,  1.  c,  Vol.  XXI,  1898,  p.  670. 
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Canipaoe  sabtriangiilar  nnd  faraUhed  with  taberoles  and  grenalatiaDB; 
ft  tnlierole  on  the  posterior  portion  ot  the  titmid  median  region;  a  lurge. 
pointed  tnberole  oa  the  CRrdiac,  aad  a  smaller  one  near  the  posterior  mar- 
gin of  the  oarapaee;  branohial  regiona  with  several  small  tabercles;  tiiber- 
olen  on  the  sides  of  the  carapace  prominent,  Rostrnm  aonte.  Postocular 
spins  pointing  obliquely  fonrards  and  a  little  eiueeding  the  eyes.  Basal 
antsunal  joint  with  its  ontar  edge  prodaced  forwards  into  a  spine  and  ita 
lower  side  fumiahed  with  a  longitudinal  ridge  which  ia  nuarer  the  inner 
than  the  outer  edge.  Ohelipeds  in  the  male  rather  stont.  the  outer  edge 
of  the  merusturniahed  vitb  small  tabereles  and  coarse  graualatious;  inner 
edge  of  the  carpus  coarsely  granulated;  palm  of  the  hand  inflated  and 
having  a  short  tow  dI  small  tubercles  on  the  proximal  portion  of  the  outer 
surface  near  the  middle  line;  fingers  sleuder.  snicate.  Legs  long  and 
slender.  In  the  male  the  first  abdominal  segment  is  large  and  bears  a 
large  spine-like  tabercle;  the  second  segment  is  short  and  bears  a  smaller 
tubercle;  the  third  segmeut  is  the  widest  and  bears  three  rounded  elera- 
tions  in  a  IranaTeraB  row;  behind  the  third  segment  the  abdomen  tapers 
rapidly  to  the  fifth,  which  is  bnt  little  wider  tbnu  the  succeeding  one;  the 
Inst  segment  is  aubtriaugular  and  fused  with  tbn  oua  before  it.  In  the 
female  the  first  segments  are  short  and  furnished  with  small  median  tnber- 
oles.  In  the  male  the  sternum  is  coarsely  granulated,  and  on  the  segment 
vhich  bears  the  chelipeds  there  is  a  pair  of  transverse,  granulated  ridges. 

The  measurements  of  Lockiagtoii's  apecimeus  which 
I  have  had  the  opportunity  of  exainiuiag  are  as  follows: 


The  rostrum  varies  much  in  length;  in  old  males  it  is 
ofteu  produced  into  a  sort  of  spine;  in  females  and 
young  males  it  is  often  quite  broadly  triangular. 

San  Diego!  Magdalena  Bay  (Lockiiigton)l  Gulf  of  Cali- 
fornia (Rathbun)I  Panama  Bay  (Rathbun). 

I    have  seen  the  types  of  both  tuhtrc\datv.s  and  mexi- 
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Genus  Loxorhynchus  St. 

Rostrum  two-spined,  the  spines  coalescent  at  the  base  and  then  diver- 
gent. Preooular  and  postooular  spines  prominent.  Orbits  interrupted 
by  a  deep  sinus  above  and  below.  Basal  antennal  joint  enlarged,  sub- 
quadrate,  and  having  a  laterally  projecting  spine  at  the  outer  angle.  A 
spine  beneath  the  postorbital  near  the  base  of  the  first  joint  of  the  anten- 
na. Epistome  large  and  subtrapezoidal.  Ischium  of  the  maxillipeds  pro- 
duced forwards  at  the  antero-internal  angle;  merus  entire  at  the  distal  end. 
Ambulatory  legs  suboylindrical,  of  moderate  length,  and  decreasing  in 
length  posteriorly.    The  carapace  is  spiny  and  the  abdomen  seven-jointed. 

Type. — L,  grandis  St. 

Loxorhynchus  grandis  St. 

Loxorhynchus  grandis  Stimpson,  Proo.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI,  1857^ 
p.  85;  Journ.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI,  1857,  p.  452,  PI.  XIX, 
fig.  1,  PI.  XXII,  fig.  1;  Ann.  N.  Y.,  Nat.  Hist.,  Vol.  VII,  1859,  p.  49. 
RATHfiUN  M.,  Proo.  U.  S.  Nat.  Mus.,  Vol.  XVII,  1894,  p.  74. 

Carapace  very  broadly  ovate,  inflated  and  covered  with  small,  conical 
tubercles  of  nearly  equal  size.  Rostrum  a  little  longer  than  broad,  much 
deflexed,  the  horns  convex  above  and  below  and  separated  for  a  little  mor& 
than  half  their  length.  Preorbital  spine  large,  often  more  or  less  double 
pointed;  postorbital  spine  subcorneal,  acute.  Chelipeds  in  the  male  large, 
tuberculated;  hand  oblong,  palm  inflated,  the  edges  rounded.  Ambulatory 
legs  suboylindrical,  sparingly  tuberculated,  the  antepenultimate  joints- 
grooved  above;  a  small  tubercle  near  the  end  of  the  merus.  Abdomen  of 
the  male  contracted  behind  the  third  segment,  the  three  following  segments 
of  nearly  equal  width  (the  fourth  slightly  wider  at  the  base);  fifth  and 
sixth  segments  nearly  equal  and  longer  than  the  third  or  fourth;  last  joint 
subtriangular,  but  rounded  at  the  tip.  Abdomen  of  female  broadly  ellipti- 
cal, all  the  joints  free;  the  joints  increase  in  length  from  the  third  to  th& 
sixth;  last  joint  broadly  rounded,  much  broader  than  long.  Thoracic 
sternum  transversely  grooved.     Gai'apace  covered  with  short  hairs. 

Stimpson  gives  the  following  measurements  of  a 
female: — 

Length  of  carapace 6.66  in. 

Width  of  carapace 4.64 

Length  of  first  pair  of  legs 4.90 

Length  of  second  pair  of  legs 6.45 

Length  of  last  pair  of  legs 4.76 

Farallon  Islands!  near  San  Francisco  I  Santa  Cata- 
Una  Island!  San  Pedro!  San  Diego! 
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Lozorhynchus  crispatus  St. 

Loxorh^nehut  crixpatua  SviMPKoy,  Jmiru.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI, 
1857,  p.  453,  PI.  XXII,  figsi.  2,  3  uud  4.  Ortmahn.  Zool,  Jahrb,  Ablh. 
t.  Syat.,  Bd.  VII,  1891,  p.  45.  Kathbd.n  M.,  Proc.  U.  S.  Nat.  Mns., 
Vol.  XVII,  1894.  p.  74. 
Carapace  rather  nnirowlj  trinngular.  somewhat  Hattened.  not  uearly  so 
iride  and  iuflaled  as  in  tlie  preceding  speuies.  Some  of  tlie  tuberulea  are 
much  larger  thau  others,  the  principal  ones  being  located  as  follovs:  a 
tnbsrcle  on  the  oardiao  region  wbioh  is  connected  with  a  lubercle  on  the 
intealiual  hy  a  proininetil  ridgei  ivro  tubercles  on  the  branchial  regions, 
the  anterior  of  which  is  HOinewhat  nearer  the  middle  line;  a  large  tubercle 
on  the  hepatic  region;  a  tnbercte  on  the  autorior  and  one  on  the  posterior 
portion  of  the  median  region;  a  tubercle  on  either  side  of  the  anterior 
median  tubercle;  a  rov  of  small  blnnt  tnberules  on  ttie  median  region 
extouding  to  each  roHtial  horn.  Rostrum  longer  than  brond,  not  to  touch 
depressed  as  in  uraniUit,  and  hftTiug  more  divergeut  horns  whioh  are  sepa- 
ntted  for  more  than  halt  the  length  of  the  rostrum.  Preorbital  spine 
prominent,  suboouioal.  Cholipeds  rather  slender;  merns  with  three  or 
four  small  tubercles  on  the  upper  side;  carpas  with  small  tubercles; 
hand  slender,  slightly  wider  at  the  base,  margins  rounded.  Ambulator; 
legs  rather  short,  the  tirst  pair  in  the  female  usually  longer  than  the  chel' 
ipeda,  mema  grooved  aboTe;  dactyls  shorter  and  stonier  than  in  i/ra-ndu, 
about  one-half  the  length  of  the  propodi.  Abdomen  of  the  male  similar  to 
that  of  the  preceding  species,  but  the  last  joint  is  narrower.  The  cheli- 
peds  iu  the  male  are  much  longer  than  in  the  females,  and  in  old  speci. 
mens  they  become  euonnonsly  lengthened, 

Farallon  Islands  1  Saa  Francisco  Bayl  Monterey, 
Santa  Barbara!  San  Pedro!  San  Diego  I  San  Miguel  Is- 
land (St.). 

The  carapace  in  this  species  is  covered  by  a  very 
dense,  even  coating  of  peculiar,  short,  thick  hairs — if 
hairs  they  may  be  called — which  are  so  closely  crowded 
together  that  no  spaces  are  left  between  them.  In  some 
places  they  are  less  than  twice  as  long  as  thick.  Along 
the  sides  of  the  earapacR  and  on  the  median  region 
there  are  the  usual  curved  setffi,  but  on  the  legs  and 
abdomen  there  are  numerous  large,  clavate  sets;  be- 
tween these  and  the  short  thick  setaj  there  are,  how- 
ever, all  stages  of  transition. 
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These  crabs  are  generally  found  so  thickly  covered 
with  foreign  growths,  such  as  hydroids,  seaweeds,  bryo- 
zoans  and  sponges,  that,  in  their  natural  environment, 
they  are  scarcely  recognizable  as  crabs  at  all. 


Family  MAIID^. 

*'Eye3  retractile  within  tolerably  well-defined  orbits  which  are  often 
more  or  less  incomplete  below,  or  marked  with  open  fissures  in  their 
upper  and  lower  margins.  Basal  antennal  joint  always  more  or  less 
enlarged." 

Subfamily  MAIINiE. 

**  Carapace  nsnally  subtriangular.  Rostrum  well-developed.  Anterior 
legs  in  the  male  usually  enlarged;  fingers  not  excavate  at  the  tips." 

Key  to  the  Genera. 

Rostrum  vertically  compressed  and  notched.    Orbits  shallow. 

Ambulatory  legs  compressed  and  flattened Chiancecetes. 

Ambulatory  legs  subcyliudrical. 

Second  joint  of  antenna  dilated.    Carapace  lyrate Hyas. 

Second  joint  of  antenna  slender,  subcylindrical.    Carapace 

pyriform Herbatia, 

Bostrum  composed  of  two  more  or  less  divergent  spines.    Orbits  deep. 
First  ambulatory  legs  very  long.    Bostral  horns  slender. 

Carapace  spiny. Hyaalenus, 

First  ambulatory  legs  moderate. 

No  preocular  spine Pelia, 

A  preocular  spine.     Bostrum  flattened Scyra. 

Genus  Hyas  Leach, 

Bostrum  bifid,  flattened,  the  horns  by  a  narrow  fissure.  Orbits  shallow 
and  open  above,  with  a  fissure  above  and  below.  Eyes  partially  visible 
from  above  when  retracted.  No  preocular  spine.  Basal  antennal  joint 
much  enlarged,  the  second  moderately  dilated,  the  third  narrow.  Cara- 
pace flattened,  more  or  less  tuberculated,  but  not  spiny.  Ambulatory  legs 
subcylindrical  and  of  moderate  length. 

Type, — ffyaa  araneus. 
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Hyas  lyratus  Dana. 

ill/at  lyralut  Dasa,  Am.  Joaru.  Soi.  <2),  Vol.  Xt,  1851,  p.  26S;  Crnit.  D.S. 

Eipl.  Eipil.,  Fort  I,  IS52,  p.  86.  PI.  I,  Rg.  1.     Btimfson,  Joqtd.  Boat. 

Soc.  Nat.  Hist..  Vol.  VI,  1837,  p.  430.     LoPKisflTOS,  Proc.  CbI.  Aond. 

8d..  Vol.  VII,   1877.  p.  64,      Miers,  Challenger   Reports,  Vol.  XVII, 

1886.  p.  47.     Rathbcn  M..  Proo.  D.  8.  Nut.  Mns.,  Vol.  XVI,  1S93,  p. 

72.  PI,  in,  Newcomhb,  Bnll.  Nal.  Hist.  Soo.  Brit.  Col.,  1893.  p.  20. 
Curapaoe  lyrate  and  furnished  with  blunt  taberoles.  Median  region 
lamid.  and  Renerally  furnished  with  two  elevations,  one  near  the  middle 
Slid  one  behind;  poHt-uedian  region  prominent,  pustulate  or  roughened: 
c&rdiaa  region  furnished  with  a  sabconiual  elevation;  branchial  regions 
elevatej  at  the  middle  and  crossed  by  a  more  or  less  evideut  line  of  rounded 
tubercles.  Rostrum  shorter  than  the  vidth  of  the  interorbital  space,  the 
dleft  betweeu  the  hornti  niirrow.  A  tooth  on  the  anterior  mar^iu  of  tbe 
optic  peduQole,  Baaal  nnlennnl  joiut  with  a  few  small  teeth  on  ench  mar- 
gin and  a  prominent,  smooth  tubercle  at  the  antero-eiternal  angle;  tieoand 
joiut  diluted  and  nlmust  entirely  visible  from  above.  A  small  tooth  on 
the  tirst  joint  below  the  articulation  of  the  second.  Maiillipeds  granu- 
lated. Behind  tbe  eyes  is  an  alate  expansion,  the  anterior  Hud  posterior 
margins  of  which  are  generally  nearly  parallel,  outer  margin  long  and  & 
little  oouoave;  anterior  angle  aunte;  a  small  tooth  near  the  bade  of  the 
convex  posterior  margin  of  thin  expansion,  behind  which  the  side  of  tbe 
carapace  is  quite  deeply  indeuted.  Behind  the  alate  expansion  the  margin 
of  the  ourapaue  is  furnished  with  a  row  of  small  tubernles.  Merus  of  the 
ohelipeds  with  a  tew  small  tubercles,  which  are  more  prominent  at  the 
angles;  hands  narrow,  compressed,  smooth  or  granulated,  the  upper  mar- 
gin compressed  and  roughened  by  small  tubercles;  lingers  nearly  smooth. 
The  abdomen  of  the  male  is  widest  at  the  second  and  third  segments, 
behind  which  the  sides  run  nearly  parallel  to  the  last  joint,  which  is  dia- 
tolly  truncated  and  over  twice  as  broad  as  long.  Abdomen  of  the  female 
broadly  elliptical,  .the  joints  increasing  in  length  from  the  second  to  the 


Locality  of  specimens  described: — 


56"  34'  N. 


170°  17'  W. 


This  species  ranges  from  the  extreme  eud  of  the 
Aleutian  Islands  to  Puget  Sound,  whence  itVas  first 
reported  by  Dana. 
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Genus  Hyastenus  White. 

Carapace  subpyriform,  convex,  smooth,  tubercalated,  or  spiny.  Spines 
of  rostram  long,  slender,  and  diverging  from  the  base.  Preooular  spine 
small  or  obsolete.  Eyes  small,  the  peduncles  slender  and  completely 
retractile  within  the  small  orbits  which  have  a  lateral  aspect,  and  a  fissnre, 
or  hiatus  in  the  upper  and  lower  margins.  Basal  antennal  joint  large; 
flagellum  usually  exposed  and  visible  from  above  at  the  sides  of  the  ros- 
trum. Ambulatory  legs  elongated,  suboylindrical  and  unarmed,  the  first 
pair  usually  much  the  longest.    Abdomen  of  the  male  seven-jointed. 

This  genus  is  divided  by  Miers  into  two  subgenera, 
which,  however,  ''are  connected  together  by  numerous 
gradations.'*  The  one,  Hyastenus,  is  characterized  by 
having  few  or  no  spines  on  the  carapace  and  by  the 
absence  of  a  spine  at  the  external  angle  of  the  basal 
antennal  joint.  The  other,  Chorilia,  has  the  carapace 
spiny  and  the  basal  antennal  joint  is  furnished  with  a 
spine.  Hyastenus  (Chorilia)  longipes  is  the  type  of  the 
latter  subgenus. 

Hyastenus  (Chorilia)  longipes  (Dana). 

Chorilia  longipes  Dana,  Am.  Journ.  Sci.  (2),  Vol.  XI,  1851,  p.  269;  Crust. 

U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  91,  PI.  I,  fig.  5.    Stimpsok,  Journ. 

Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  455.    Lockington,  Proc.  Cal. 

Acad.   Sci.,  Vol.  VII,   1877,'  p.  69.     Whiteaves,   Can.  Nat;  (2),  Vol. 

VIII,  1878,  p.  470.     Rathbun  M.,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XXI, 

1898,  p.  572. 
Hyastenus  (Chorilia)  longipes  Miers,  Journ.  Linn.  Soc.  London,  Vol.  XIV, 

p.  658;  Proc.  Zool.  Soc.  London,  1879,  p.  27. 
Hyastenus  japonicus  Miers,  Proc.  Zool.  Soc.  London,  1879,  p.  27,  PI.  I, 

fig.  2;  Challenger  Reports,  Vol.  XVII,  1886,  p.  56,  (fide  Rathbun  M.). 
Hyastenus  longipes  Miers,  Challenger  Reports,  Vol.  XVII,  p.  56.  Bathbuv 

M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI,  1893,  p.  85,  PI.  VII.    Nkwcombb, 

Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893,  p.  20. 

Carapace  pyriform,  inflated,  and  covered  with  sharp  spines  of  unequal 
size.  Median  region  tumid,  with  two  median  spines  and  a  row  of  three 
spines  on  either  side,  the  posterior  one  being  the  largest  and  situated  a 
little  behind  the  middle  of  the  interval  between  the  two  spines  on  the 
middle  line;  a  prominent  spine  on  the  tumid  hepatic  region;  several  small 
3 
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oil  the  anrduc  region  nud  a  small  spine  or  tubercle  aenr  the  pos- 
3ud  of  the  iutestiual.  The  spines  on  the  branchial  r<<gio[i<i  are 
s  and  variable,  bat  there  is  iisnally  a  mors  proniinent  npiae  nuiu 
the  middle.  Fl«rygoBtomiau  regions  vitb  a  row  of  teeth  or  spines.  Ros- 
trnni  long,  the  horns  uearlf  atraigbt,  pnbeecent  and  divergent.  Preorbital 
spine  promiuent.  aente.  postorbital  aonle  aud  pointing  obliqaely  down- 
wardB.  Basnl  antennal  joint  armed  nt  its  eiternal  angle  with  a  siender 
spine,  tha  margin  behind  which  is  armed  with  two  smaller  spines,  There 
may  be  a  few  minute  Hpiunlea  at  the  apex  of  the  eye-stalk.  Meras  of  (he 
chelipeds  famished  with  small  tubercles,  which  are  more  prominent  on 
the  angles;  oarpus  furnished  with  small  tuberoles  on  the  outer  side,  which 
ue  more  or  lesa  plainly  arranged  iu  three  ol  four  rows;  hands  iDDg/slen- 
der,  compressed,  palm  snbcariuated  above,  nearly  smooth,  and  generally 
having  a  small  tubercle  on  the  outer  side  uear  the  articulation;  Rug^irB 
long  and  slender.  Dactyls  of  the  slender  ambulator^'  legs  long  and  nearly 
atraighl.  Abdomen  of  the  male  tapering  from  the  third  negment.  the  last 
joint  longer  than  broad  and  rounded  at  the  tip.  Abdomen  of  (he  female 
broadly  eUiptioal,  the  joints  increasing  iu  length  from  the  third  lo  the 
last.  In  some  females,  either  immature  or  sterile,  the  abdomen  is  narrowly 
elliptical  and  not  nearly  so  wide  as  the  thoracic  sternum.  The  legs  and 
many  parts  of  the  body  are  oovered  with  a  short  pnbesoenoe. 

Miss  Rathbuu,  who  has  cHrefuUy  studie*]  a  large 
number  of  apecimens  ot  this  species,  gives  the  following 
account  of  its  variatious:  "  This  species  ranges  from  5~'^ 
north  latitude,  oiT  Kadiac,  Alaska,  to  32°  north  latitude, 
off  San  Diego,  Calif.,  and  in.deptli  from  27  to  603 
fathoms.  It  exhibits  wide  variations  from  Dana's  types, 
especially  in  more  southern  latitudes,  where,  as  a  rule, 
the  carapace  is  very  much  swollen  at  the  branchial 
regions,  making  the  width  much  greater  in  proportion 
to  the  length;  tlie  second  and  third  joints  of  the  antenna 
are  much  more  slender;  the  hepatic  region  is  furnished 
with  a  sharp  spine;  and,  lastly,  the  tubercles  of  the 
carapace  are  much  more  numerous  and  some  of  them 
spinous.  These  characteristics,  if  uniform,  would  be 
specific,  but  the  two  extremes  intergrade  to  such  an 
extent  as  to  render  impossible  even  a  varietal  separa- 
tion.     The  broad  form  is,  with  one  exception,  confined 
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to  deep  water;  the  typical  longipes  ranges  from  27 
fathoms  in  the  north  to  456  in  the  south.  Variations 
exist  in  specimens  from  the  same  locality;  for  example: 
The  broad  forms  may  possess  a  hepatic  spine  or  a 
tubercle;  the  antennal  joints  are  narrow  in  some  indi- 
viduals and  wide  in  others.  Occasional  specimens  of 
the  narrow  form  have  a  sharp  hepatic  spine.  *  *  *  The 
width  of  the  typical  form  ranges  from  0.71  to  0.8  of  its 
length;  of  the  wider  form  from  0.82  to  0.9  of  its  length; 
the  length  being  measured  from  between  the  bases  of 
the  cornua." 

Genus  Pelia  Bell, 

Carapace  subpyrifonu.  Rostrum  composed  of  two  divergent  spines 
which  are  united  at  the  base.  Orbits  small,  with  a  lateral  aspect  and  with 
a  superior  and  an  inferior  marginal  hiatus;  the  upper  orbital  margin 
smooth  and  devoid  of  a  preorbital  spine.  Eyes  small,  with  slender  pedun- 
cles. Basal  antennal  joint  elongated,  its  distal  portion  visible  from  above 
at  the  sides  of  the  rostrum;  flagellum  well  developed.  Merus  of  the  max- 
illipeds  with  a  notch  at  the  articulation  of  the  palp,  legs  of  moderate 
length;  first  ambulatory  legs  much  longer  than  the  others;  merus  com- 
pressed, acute  above,  dactyls  not  denticulated  below. 

Type. — P.  pulchella  Bell. 

Near  Piaoidea,  but  having  a  narrower  basal  antennal 
joint,  the  distal  end  of  which  is  visible  from  above. 
Differs  from  Piaa  in  the  absence  of  spines  on  the  under 
side  of  the  dactyls. 

Pelia  tamida  (Lock.) 

Piaoidea  (?)  tumidus  Lockinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  pp. 

30  and  67. 
Microphrya  tumidus  Miers,  Challenger  Reports,  Vol.  XVII,  1886,  p.  83. 

Carapace  pyriform,  rounded,  tumid,  covered  with  pubescence,  but  en- 
tirely devoid  of  spines.  Median  region  rounded,  smooth,  much  elevated, 
and  furnished  with  a  small  rounded  tubercle  at  the  summit;  branchial 
regions  inflated;  cardiac  region  with  a  small  rounded  elevation.  Rostrum 
depressed,  nearly  one-half  the  length  of  the  carapace  and  bifurcated  for 
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about  half  its  length,  tba  horns  narrow,  divergeut,  and  slightly  uptarned 
at  the  tip.  No  preorbital  toolhj  postorbital  smnll.  An tero- lateral  margin 
entire.  Basal  autenual  joiul  coiisiderably  longer  than  wide  aud  devoid  of 
teeth  with  the  exception  of  the  one  at  the  antero-eiternal  angle,  which  is 
plainly  visible  from  above;  tip  of  the  pe<]QQole  reaohiu);  bat  beyond  the 
tpex  ot  the  notch  between  the  rostral  horns,  not  nearly  reaching  the  lip 
of  the  rostrum  na  in  prvAJira:  flugellum  rnther  long.  Uerns  of  (he  maxil- 
lipeda  distally  truuonted.  Chelipeds  nuanned;  merus  not  nearly  reaching 
the  tip  of  the  roatrnm;  hand  oblong,  iuflsted,  the  edges  obtuse  and  paral- 
lel; fingers  widely  gaping,  a  tubercle  on  the  inner  margin  of  the  dactyl 
□ear  the  base.  Ambulatory  legs  compressed,  pubeacent,  (he  margins  fnr- 
nished  with  a  thick  fringe  of  stiff  setie;  dactyls  sharply  curved  at  (heir 
sharp,  corneous  tips. 
Length  12  mm.;  width  S  mm.;  length  of  Hrst  ambnLitory  leg  12  mm. 

Described  from  a  single  male  Bpecimeu  from  Magda- 
lena  Bay,  Lower  California,  preserved  in  the  museum 
of  the  California  Academy  of  Sciences.  This  specimen 
is,  I  believe,  one  tiiat  is  mentioned  by  Lockington,  1.  c, 
p.  67. 

San  Diego  (Lockington),  Magdalena  Bay,  Lower  Cali- 
fornia (Lockington)!  Santa  Catalina  Island! 

Pelia  pacifica  Milne-Edw. 

Peliapacifica  A.  Milne-Edwards,  Miss.  Sci.  au  Uei.,  Vol.  I,  Ft.  T,  187S, 
p.  7»,  Fl.  XVI.  Rg.  3.     R.4TBBDN  U.,  Froc.  U.  8.  Hat.  Ifni.,  Vol.  XTI, 
1894,  p.  90;  and  Vol.  XXI,  18H8,  p.  573. 
Near  niu'icEi,  but   having  a  shorter  and  wider  carapace  with  the  promi- 
nences on   (he  gastric  and  cardiac  regions  more  pronounced.      Rostrum 
short  aud  stout.     Baaal  anteiitial  joint  shorter  and  wider  than  in  miitica. 
Length  of  carapace  9  mm.;  width  7  mm. 

Bay  of  Panama  (M.-Edw.);  Gulf  of  California,  Mag- 
dalena Bay,  Lower  California!  San  Diego,  Santa  Cata- 
lina Island  (Miss  Rathljun), 

Genus  Herbstia  Milne-Ed\ 

Carapace   broadly  triangular  or  subpyriform.  tubarculated  ( 
Rostrum  short,  (he  horns  acate,  vertically  compressed,  aud  dilated  at  the 
base.     Urbits  shallow,  with  or  without  a  preorbital  spine.     Eyes  short  and 
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not  entirely  concealed  when  retracted.  Basal  antennal  joint  moderately 
dilated  and  armed  with  an  antero-external  spine,  the  distal  portion  not 
entirely  covered  by  the  rostrnm.  Merus  of  maxillipeds  distally  truncated 
and  not  produced  at  the  onter  angle.  Ambulatory  legs  rather  slender, 
snbcylindrical,  and  of  moderate  length;  dactyls  nearly  straight,  acnte. 
Abdomen  in  the  male  seven- jointed. 

This  genus  is  divided  into  two  subgenera  as  follows: 

Herbatia:  Inferior  margin  of  orbit  not  dentate.  Ambulatory  legs  not 
spinose. 

Herbatiella  St.  :  Inferior  margin  of  orbit  armed  with  a  tooth  or  spine. 
Merus  of  ambulatory  legs  spinose. 

The  subgenus  Herhstiella  to  which  our  species  belong 
is  almost  exclusively  West  American. 

Herbstia  (Herbstiella)  camptacantha  St. 

Herbatia  parvifrons  Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1860, 

p.  185  (not  H.  parvifrons  Randall). 
Herbstiella  camptacantha  Stimpson,  1.  c,  Vol.  X,  1871,  p.  94. 
Herbatia  camptacantha  A.  Milke-Edwabds,  Miss.  Sci.  an  Mex.,  Vol.  I,  Pt. 

V,  p.  78,  PI.  XVIII,  fig.  3. 
Herbatia  (Herbatiella)  camptacantha  Miers,    Joum.  Linn.  Soc.  London, 

Vol.  XIV,  1879,  p.  655;  Challenger  Reports,  Vol.  XVII,  1886,  p.  49. 

Rathbun  M.,  Proo.  U.  S.  Nat.  Mus.,  Vol.  XVI,  1893,  p.  79. 
Fiaheria  depreaaa  Lockinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  72. 

Carapace  ovate,  punctate,  much  flattened,  and  armed  above  with  several 
small  tubercles.  Median  region  tumid,  separated  from  the  branchial  and 
cardiac  regions  by  deep  sulci  and  armed,  in  front,  with  four  tubercles  in  a 
transverse  line,  the  middle  tubercles  separated  from  each  other  by  about 
twice  the  distance  that  they  are  from  the  lateral  ones;  a  median,  rounded 
tubercle  on  the  posterior  portion  of  the  median  area;  three,  or  four  small 
tubercles  on  the  cardiac  region  and  about  five  on  each  branchial  region; 
two  tubercles,  in  a  transverse  line,  on  the  intestinal  area.  Rostral  horns 
flattened  and  divergent,  forming  more  than  one-half  the  length  of  the 
rostrum.  Preorbital  spine  acute;  there  is  a  small  spine,  or  tooth,  on  the 
margin  of  the  orbit  above  the  postorbital  tooth,  while  below  it  there  is  a 
spine  on  the  inferior  orbital  margin.  The  spine  at  the  antero-external 
angle  of  the  basal  antennal  joint  is  prominent,  and  on  the  margin  behind 
it  there  are  two  spines,  the  posterior  of  which  is  sometimes  reduced  to  a 
small,  blunt  tooth.  Beside  the  postorbital  tooth  the  antero-lateral  mar- 
gin is  furnished  with  about  five  spines,  and  there  are  several  smaller  ones 


OD  the  pos(«ra-lnlerttl  tnargin.  PterjgostoL 
rpiiies.  Chelip^H  in  tbo  adnlt  ma.\e  long;  mrru 
ntmed  sbove  with  nma^romt  spiuea  and  ohiibIIj  hat 
diaUl  end  of  the  lowtr  mnrginj  oaipits  with  the  onto 
hntid  inrge,  «moolh.  eluagnled  and  compressed; 
A-Qibnlatoiy  leys  pubescent;  mcma  nrmpd  afaota  « 
nnd  with  one  or  more  spined  near  the  dixtal  «ikd 
carpus  with  cine  or  more  spines  nbore;  propodi  Ir 
drloal.  anurmed,  and  nbout  twice  the  length  at  the  i 

Cape  St.  Lucas,  Acapulco,  Mexico* 
Magdalena  Bay!  Lower  California;  Sf 
Catalina  IslaQd!  Saii  Pedro!  San  Cleme 

Thiii  species  differs  froia  parvifroni 
hand  entirely  devoid  of  spines.  The 
male  become  greatly  elongated  with 
becomes  narrower,  the  spines  on  the  \\ 
iiierus  become  obsolete,  while  those  OU 
become  blunt.  lu  one  specimen  from 
the  chelipeds  were  two  and  one-half  titH 
the  carapace;  the  merus  was  a  little  I 
f;inijiai.-e  inid  llie  liiiiid  about  one-thir 
carLTiiai'L'  is  covered  willi  a  puliescenee  w 
to  a  yrejiler  or  le^^s  exieiil  with  ajje. 

I  have  ^een  the  two  specimens  of  F 
referred  to  by  Loekin^ton  as  "  No.  21"  ( 

Herbstia  parvifrons  Rmula 

!I,r/,.lia  i,n,u-[f,-oii'  Rindai.i..  -lourii.  .Vui.I.  N'at .  So 
I8.in.  p.  107.  (iniiiEs.  l'rm\  Aiu.  .\»s.  \i\\-. 
Sr[iii>.<ns-,  .J,.iirn.  B.ist.  Su.-.  Nat.  Hist.,  Vol.  VI, 

1  have  not  seen  (his  -•ipeeies  nor  do  1  bi 
thill-  ha:^  been  found  duce  Kaudall's 
lakeu  which  answers  to  lii,^  descrij.lion,  ■ 

"  C,a-|n>i,.  il^i)ie,..,i.,  ,ij  lat.rc  ^iiiLio.,!),  pt^dibiis  spiuo 
iimiiibio  li.vi-iilibus,  diiclvlis  iipi.c  >errnlntii:." 


CALIFORNIA    STALK-EYED    CRUSTACEA.  39 

"  Body  flattened  above,  punctated,  somewhat  hairy;  sides  spinous, 
especially  anteriorly;  rostrum  very  short;  feet  spinous  above;  hand  of  the 
anterior  pair  with  only  a  few  very  small  spines  at  the  base;  pincers  with- 
out teeth,  except  toward  their  apices,  where  for  one-third  of  their  whole 
length  they  are  hollowed  out  on  their  prehensile  side,  so  that  when 
closed  they  become  interlocked  at  their  extremities  by  means  of  their 
serratares.     Length  of  carapax  about  one  inch." 

One  specimen  from  Western  America. 

Genus  Chionoecetes  Kroyer. 

Carapace  broad,  depressed,  more  or  less  tuberculated  or  spinose.  Ros- 
trum short,  flattened  and  notched,  not  depressed.  Orbits  shallow,  open 
above  so  that  the  short,  thick  eye-peduncles  are  visible  from  above  when 
retracted.  Nopreorbital  spine;  postorbital  present.  Basal  antennal  joint 
very  narrow,  with  a  terminal  spine;  second  and  third  joints  not  dilated; 
flagellum  short.  Ambulatory  legs  more  or  less  compressed  and  of  moderate 
length.     Abdomen  seven- jointed. 

Type. — C.  Qpilio  (Fabr.). 

Chionoecetes  opilio  (Fabr.) 

Cancer  phalangium  O.  Fabricius,  Fauna  Groenlandica,  1780,  p.  234. 
Cancer  opilio  O.  Fabrtcius,  Danske  Vid.  Selsk.  Skr.  nye  Saml.,  Band.  Ill, 

1788,  p.  181,  plate. 
Chioncecetes  opilio  Kroykr,  Naturh.  Tidskrifl  (1),  2,  1838,  p.  249. 
ChionoiceteB  hekringianus  Stimpson,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI, 

1856,  p.  84;  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  449. 

For  further  references  see  Rathbun,  Proc.  U.  S.  Nat. 
Mus.,  Vol.  XVI,  1893,  p.  74. 

This  species  extends  from  Greenland  to  Behring  Sea 
and  down  the  west  coast  of  America  as  far  as  British 
Columbia,  and  may,  not  improbably,  occur  within  our 
limits.  The  carapace  is  flattened  and  covered  with 
wart-like  tubercles.  There  is  no  deep  depression  sepa- 
rating the  branchial  regions.  The  ambulatory  legs  are 
shorter,  stouter  and  less  spiny  than  in  the  next  species. 
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ChiODcecetes  Tanoeri  Rath. 

ChioH'rceUi  Taaaeri  R^thbcn  M.,  Froo.  U.  S.  Nat.  Mns..  Vol.  XVI.  1893. 
p.  76,  PI.  IV,  fig*.  1^;  aaA  Vol.  XXI,  1898,  p.  573.  Nbwcombe,  BoU. 
Nat.  Hist.  8oc.  Brit.  Cul.,  1893,  p,  19. 

Carapaoe  a  little  wider  than  long,  with  tbe  pDHtero-tBteral  HDgleH  broadly 
ronuded;  branchial  regions  tamid  aud  produced  laterally,  concealing  the 
lateral  margiuB.  The  carapace  ie  covered  with  apines,  instead  of  wart-like 
tubercles  ns  in  o/illio,  the  most  couapionoas  of  which  are  arranged  in  more 
or  lesi  irregular  tows.  A  nearlj  transverse  row  of  taberoles  on  tbe 
branihidl  regions,  which,  uear  the  side  of  the  carapace,  carres  aronud 
and  riiua  obliqoelj  forwards  towards  the  orbit.  Posterior  margin  of  the 
corapBoe  spinnloua;  above  the  outer  portiojis  of  thin  margiu  thSFe  begins 
another  row  of  apiunlea.  which  is  ooutinued  around  Che  sides  of  tbe  cara- 
pace, the  spines  beoomiug  smaller  auteriorljj  at  the  bend  in  the  row  of 
spines  on  the  branchial  regions  there  begins  another  row  of  spines  which 
mns  forward  to  tbe  anterior  portion  of  the  buccal  area,  the  spines  becom- 
ing smaller  aud  more  thickly  set  unteriorlj,  where  the;  gradually  spread 
ont  into  a  small  patch  of  minute,  irregnlarly  placed  tubercles  next  to  the 
buccal  area.  An  irregular  row  of  spinalas  acrosa  the  anterior  portion  nl 
the  median  area.  The  upper  margins  of  the  orbit  and  tbe  outer  sides  of 
the  rostrum  are  spinnlous.  A  small  elevated  patch  of  spinules  on  tbe 
oardiac  region,  in  front  of  which  is  a  deep  depression,  separating  the 
branchial  regions,  which  is  rather  narrow  behind,  bnt  widens  anteriorly, 
and  divides  into  two  broad  depressions  extending  either  side  of  the 
median  area.  Boatral  horns  npturued,  narrower  than  in  opilio,  tbe  notch 
between  them  more  prominent.  Basal  antennsl  joint  spinulons  belovr. 
Mailliipeds  more  or  leas  spinnlous,  and  not  reaching  the  anterior  margin 
of  the  buccal  area.  Chelipeds  spinnlous,  small  iu  the  femolei  hand  nar- 
row; lingers  long.  Legs  spiny,  bee omiug  smoother  toward  the  tips.  A 
transverse  spinulons  or  granulated  ridge  in  front  of  the  abdomen,  in  front 
of  which  the  sternum  is  excavated.  First  two  or  three  joints  of  the 
abdomen  with  n  transverse  spinnlous  or  granulated  ridge. 

The  largest  specimen  in  the  series  studied  by  Miss 
Rathbun  gave  the  following  measurements; 

Length  from  base  of  rostral  horns 119  mm.      

Width  without  spines 130  n 

Length  of  tirst  ambnlatory  leg 316  n 

Length  of  merus  of  first  ambnlatoiy  leg 134  n) 

Miss  Kathbun's  table  of  measurements  of  18  specimens 
shows  that  in  the  smaller  specimens  the  length  more 
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nearly  equals  the  breadth  than  in  the  larger  ones.  In 
one  case  the  length  and  breadth  were  each  32  mm.,  but 
in  no  case  was  a  specimen  longer  than  broad. 

Deep  water  from  Behring  Sea  to  southern  California; 
29  to  1,625  fathoms  (Miss  Rathbun). 
This  and  preceding  species  seen  &nd  compared. 

Genus  Scyra  Dana. 

Carapace  subpyriform,  tnbercnlated,  but  not  spinose.  Rostmm  oom- 
posed  of  two  flattened  horns.  Orbits  small,  with  a  fissure  above  and 
below,  the  lower  and  sometimes  the  upper  one  being  open.  Preorbital 
spine  present.  Basal  antennal  joint  rather  narrow,  with  a  small  spine  at 
the  autero-external  angle,  the  two  following  joints  compressed  and  not 
concealed  by  the  rostrum.  Merus  of  the  maxillipeds  distally  truncated. 
Ghelipeds  in  the  male  well  developed,  the  hand  compressed  and  oarinated 
above;  fingers  acute.  Legs  moderately  long,  subcylindrical,  the  first  pair 
not  greatly  exceeding  the  others  in  length;  dactyls  short  and  acute. 
Abdomen  seven- jointed. 

7)fpe. — S.  acutifrons  Dana. 

Scyra  acutifrons  Dana.' 

Scyra  acutifrons  Dana,  Am.  Journ.tSci.  (2),  Vol.  XI,  1851,  p.  269;  Crust. 

U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  95,  PI.  II,  fig.  2.    Stimpson,  Joum. 

Boat.  Soc.  Nat.  Hist.,  Vol.  YI,  1857,  p.  455.    Lockinoton,  Proc.  Cal. 

Acad.  Sci.,  Vol.  YII,  1877,  p.  69.     Miers,  Journ.  Linn.  Soc.  London, 

Vol.  XIV,   1879,  p.  663;  Challenger  Beports,  Vol.  XVU,   1886,  p.  62. 

Smith,  Rep.  Prog.  Geol.  Surv. Canada,  1878-9,  B,  p.  210.  Bathbun  M., 

Proc.  U.  S.  Nat.  Mus.,  Vol.  XVI,  1893,  p.  88.    Newcombb,  Bull.  Nat. 

Hist.  Soc.  Brit.  Col.,  1893,  p.  21. 
Scyra  (sp.  undet.)  Whiteaves,  Can.  Nat.  (2),  Vol.  VIII,  p.  471;  (see  Smith 

1.  c). 

Carapace  pyriform  and  furnished  with  rounded  tubercles.  Median 
region  tumid  and  separated  from  the  cardiac  and  branchial  regions  by  a 
conspicuous  depression;  an  acute  tubercle  near  the  center  of  the  median 
region,  t)ehind  which  is  a  larger  and  more  obtuse  tubercle.  Branchial 
regions  tumid  and  bearing  a  large,  projecting  tubercle,  in  front  of  which 
is  an  elevated  prominence  which  may  bear  several  small  tubercles,  though 
it  is  often  smooth.  A  large  tubercle  on  the  cardiac  and  a  smaller  one  on 
the  intestinal  region.      Bostrum  short,  the  horns  ovate-lanceolate.      Two 
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apiusB  t>r  teeth  on  the  outer  mugiu  ot  the  basal  auteunal  joint  behiDd  the 
one  at  the  anterior  angle.  Preorbital  spine  acnte.  Pterygostomian 
regioiia  with  several  rounded  teeth.  Chelipeds  of  the  mule  large,  the 
merus  aubcjlindrloal  |<jomevhat  flattened  below),  and  attougly  pnstulule. 
eupecially  at  the  BngleB;  the  oarpua  is  pnstalate  and  way  hare  several 
ridgea  ou  the  outer  ttide;  hand  loiig,  narrow,  compresHed,  the  palm  below 
the  wide  carina  often  inOated;  fingers  deUexed  Hud,  in  old  maleSi  gaping 
at  the  base,  in  which  ease  there  in  generally  a  targe  tuolh  near  tb«  base  of 
the  ilael]'l.  Lege  anbojliudrical,  more  or  leas  pubesoenl,  the  propodi 
Bnlcnte  oa  either  side;  daotyla  oouaiderably  shorter  than  the  propodi  and 
(nriiished  with  sharp,  eorneooa  tips.  The  third,  toarth,  fifth  and  sixth 
abdominal  Hegmeuta  in  the  male  ore  of  nearl;  equal  length;  the  aeventb  la 
louder  than  broad  and  rounded  at  the  tip;  the  obdomeu  tapera  most  at  t^^ 
third  and  fourth  segmeuts.  the  Sfth  and  uixth  being  of  aubequal  width. 


Length  of  tarapac*:  malf . . 

Width  of  curapacB 

Length  of  oheliped  

Length  of  tirat  ambulatory  leg.  . 

Length  of  carapace;  frmale 

Width  of  carapace  

Length  of  chelipsd  .... 


I 


Alaska,  British  Columbia,  Oregon,  Farallon  Islands! 
soutberu  California!  Santa  Catalina  Island!  San  Diego! 

The  individuals  of  this  species  varyeonsiderably  with 
age.  In  the  old  males  the  tubercles  on  the  carapace  are 
rougher  and  more  prominent,  the  posterior  tubercle  on 
the  branchial  region  projecting  over  the  sides  of  the 
carapace  ;  the  horns  of  the  rostrum  become  much 
widened  at  the  base  ;  and  the  chelipeds  are  much 
larger.  In  the  females  the  tubercles  ou  the  carapace 
are  smoother,  those  on  the  median  region  being  small 
or  obsolescent. 


Family    PERlCHRID-l!:. 


yes  retruotiU  within  thsi 
uerer  iacumplet«M' 
k  oped,  and  ooiutitDll 


dvHoed  oTbitii  vff 
Jlrint  well  dotel- 
~  01  Ihe  orbit. 
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Subfamily  PERICERIN.C. 

Carapaoe  more  or  less  triaDgular.  Rostrum  well  developed.  Second 
joint  of  the  antenna  not  dilated.  Chelipeds  with  the  fingers  acute  at  the 
tips. 

Genus  Libinia  Leach. 

Carapace  orbiculate-triangular,  convex,  spinose.  Preocular  spine  dis- 
tinct. Rostrum  of  moderate  length  and  emarginate  only  at  the  apex. 
Eye-peduncles  short.  Basal  antennal  joint  moderately  enlarged,  the 
flagellnm  visible  from  above.  Legs  of  moderate  length.  Abdomen  of 
male  and  female  seven- jointed. 

7V;>«. — L,  emarginata  Leach. 

Libinia  emarginata  Leach. 

Libinia  emarginata^  Leach,  Zool.  Misc.  (2),  1815,  p.  129.      Rathbun  R., 

The  Fisheries  of  the  U.  S.,  Sec.  I,   1884,  p.  778.  PI.  COLXIX,  tig.  4. 

Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XV,  1892,  p.  235,  PI.  XXXt, 

fig.  2.    Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  VII,  1894. 
Libinia   canalacukUa   Say,    Journ.  Acad.  Nat.  Sci.   Phila.,  Vol.  I,  1817, 

p.  76.      Milxe-Edwards,    Hist.    Nat.   Crust.,  Vol.    I,    1834,  p.  300. 

Streets,  Proc.  Acad.  Nat.  Sci.  Phila.,  Vol.  XXII,  1870,  p.  105. 
Libinia  affinis  Randall,  Journ.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII,  1839,  p. 

106.      Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  455. 

Streets,  1.  c. 
For  further  references,  see  Rathbun  M.,  I.  c. 

Carapace  snborbicnlar,  much  inflated,  and  covered  with  numerous 
small,  pointed  tubercles.  Median  region  with  four  or  five  median  tuber- 
cles, besides  many  others.  Hepatic  regions  not  distended,  and  furnished 
with  three  quite  prominent  spines,  the  upper  one  forming  the  first  of  a 
series  of  five  spines  (or  tubercles)  which  extends  backward  upon  the 
branchial  regions.  A  row  of  five  tubercles  behind  the  median  region, 
making  nine  or  ten  median  tubercles  in  all.  Rostrum  short,  triangular, 
the  apex  furnished  with  a  very  small  emargination. 

Length  of  male  specimen  95  mm.;  breadth  90  mm.;  length  of  cheliped 
160  mm.;  of  hand  84  mm.;  of  first  ambulatory  leg  158  mm.;  of  last  leg 
98  mm. 

Atlantic   Coast   from   Maine   to    Florida;    '*  Western 
America''  (Kaudall). 

The  foregoing  description  is  based  on  specimens  from 
Wood's  Holl,  Massachusetts.     I  have  seen  no  specimens 
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of  this  species  from  the  Pacific  Coast,  and  know  of  none 
having  been  found  there  since  Randall's  specimen  was 
taken.  Mr.  Streets,  whose  words  imply  that  he  has  aoen 
Randall's  type,  says  that  this  species  "is  undoubtedly 
nothing  more  than  the  young  of  canaliciilata.  That  it  is 
80  will  be  evident  to  anyone  who  will  take  the  trouble  to 
compare  them  closely.  It  agrees  with  L.  carmliculata  in 
every  respect  excepting  size." 

Legion  PARTHENOPINEA. 

■■  Bassl  aQteiinal  joint  very  sjaall  aad  imbedded  with  the  ueil.  joiut  in 
the  narrow  hiatus  between  the  front  and  the  inner  suborbital  ungle;  the 
infra-ocular  spaoe  baiug  maiuly  occupied  by  the  lower  wall  of  the  urbit..t^ 

Family  PARTHENOPID^E. 

CharacteTa  of  the  legion  of  which  it  is  the  only  family.  The  epedeB  of 
this  family  are  often  markedly  triangular  in  form;  the  uarapaoe  ia  usoally 
angular  aud  provided  with  oouspicuouB  depressiona  Beparating  the  regions. 
In  the  QhoraoterB  of  the  aiiteanni  and  al^o  in  asTernl  other  pointa,  the 
Farthenopidie  approach  Ihe  Cancroid  Brachyura. 


Genus  Heterocrypta  St. 


Carapace  triangular,  IranBTerae.  the  lateral  margius  greatly  prodnoed 
and  conceaUug  the  ambulatory  legs.  A  oouipicuoiiB  depression  eeparating 
the  gBBtric  from  the  oardiao  and  branchial  ragiouB,  Rostrum  simple.  A 
strongly  marked  ridge  on  the  pterygostoioian  regione.  ChelipedB  greatly 
developed,  trigonal.  Posterior  margin  of  the  carapace  not  produced,  aa 
in  Cryptopodia. 

Heterocrypta  occidentalis  (Dana). 

Crgplopodia  occidentaU'  D*n*,  Am.  Joura,  Sd.  (2),  Vol.  XVIII,  1S54,  f 
430,  Bg.  in  text.  Stimpson,  Journ.  Bost.  Soc.  Hat.  Hist.,  Vol.  VI, 
1367,  p.  4.^8.  OiBBEB,  Proc.  Elliott  Soc.  Kat.  Hist.,  Charlealou,  S.G., 
Vol.  I.  lS5g,  p.  36.  A.  MlLNE-EliWAltuH.  Miss.  Sci.  au  Mei.,  Vol.  I, 
Pt.  V,  p.  169. 

Lambrm  /ronK-aeutis  LouKlNoTOS,  Proc.  Cal.  Acad.  Sci,,  Vol.  VII,  1877, 
p.  31. 
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Carapace  broadly  triangular;  rostrum  triangular,  subacute,  not  depressed. 
Median  region  narrow,  the  flattened  upper  surface  bounded  by  two  granu- 
lated ridges,  which  couverge  to  a  point  behind.  Cardiac  region  furnished 
with  a  three-sided,  pyramidal  elevation,  the  edges  of  which  are  usually 
granulated.  Postero-lateral  regions  large,  and  furnished  with  an  S-shaped, 
granulated  crest,  which  extends  from  near  the  posterior  end  of  the  median 
region  to  the  acute  lateral  angles  of  the  carapace;  in  front  of  the  anterior 
bend  of  this  crest  there  is  a  pair  of  minute  tubercles.  Autero-lateral  mar- 
gin straight  or  slightly  concave  in  front,  convex  near  the  middle,  the 
posterior  portion  passing  outwards  and  backwards,  arching  over  the  legs; 
the  teeth  on  the  anterior  part  are  small  and  irregular,  but  they  become 
larger  posteriorly,  where  they  are  furnished  with  secondary  denticles. 
Postero*^lateral  margins  transverse;  posterior  margin  not  produced  over 
the  abdominal  segments.  Outer  portion  of  the  orbit  with  a  superior  and 
an  inferior  fissure.  Ischium  of  the  maxillipeds  smooth,  the  antero-in- 
ternal  angle  produced;  merus  small,  the  surface  concave  and  bearing  near 
the  middle  a  prominent  tooth.  Chelipeds  long,  trigonal;  the  sides  of  the 
merus  convex,  the  edges  sharply  granulate  to  dentate;  carpus  with  three 
or  four  granular  lines;  hand  about  as  long  as  the  merus,  the  angles 
prominent  and  dentate  and  the  sides  concave;  poUex  short,  deflexed; 
dactyl  short,  but  longer  than  the  pollex,  and  when  closed  its  outer  margin 
is  nearly  at  right  angles  to  the  long  axis  of  the  hand.  Ambulatory  legs 
compressed,  strongly  oarinated  above;  dactyls  narrow,  strongly  sulcate, 
and  corneous-tipped.    Color  reddish. 

Length  18  mm.;  breadth  28  mm.;  length  of  cheliped  50  mm. 

Monterey  (Dana)  ;  Santa  Catalina  Island  (Lock.)  I 
This  species  is  quite  common  in  Avalon  Harbor,  Santa 
Catalina  Island.  I  have  examined  a  specimen  in  the 
California  Academy  of  Sciences  which  I  feel  confident 
is  Lockington's  type  of  frons-dcutis. 

Genus  Leiolambrus  Milne-Edw. 

Carapace  subtriangnlar,  smooth,  with  no  tubercles  or  spines  on  the 
upper  surface.  The  median  and  cardiac  regions  are  not  separated  from 
each  other  by  a  deep  depression,  but  are  limited  on  either  side  by  longi- 
tudinal sulci.  Front  short,  truncated,  and  armed  with  a  small,  median 
tooth.  The  antero-lateral  margins  are  denticulated  and  the  posterior 
margin  is  furnished  with  teeth  or  spines.  Lateral  angles  of  the  carapace 
prominent  and  acute.  Orbits  well  defined  and  furnished  with  a  fissure  in 
the  upper  and  lower  margins.  Antennules  obliquely  plicated.  Ischium 
of  the  maxillipeds  produced  forward  at  the  antero-internal  angle;  outer 
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angle  of  the  merns  rounded.     A   ridge   on   the  pterygoBtomiiiD   region! 

Chelipeds   trigonal,  the   angles   dentate.     Ambnlalory  legs  slender,  oon 

preaaetl;  dactjla  alender,  depressed. 

Tyfif.—L.  pimctatiiiimaa  (Owen). 

Leiolambrus  puoctatissimus  (Ouvn). 

Parthenopt   pnnclatmimii   Oivbs.  Zool.  Beechy's  Vojnye,  Crii« 

81.  PI.  XXrV.  fig.  4.  STtMPStis,  Journ.  Bosl.  Soc.  Nat.  Hist.,  Vol.  VI, 
1867,  p.  158,  LofKiNOTOS.  Proo.  Gal.  Acad.  8ci.,  Vol.  VII,  1877.  p.  78. 
Leiotambrut  punctalistimua  A.  MlLSE-EDWAKoa,  Miaa.  Sci,  an  Mei.,  Vol. 
I,  PI.  V.  pp.  USand  159. 
Cnrapaoe  amootli.  ooiiTex,  niiUTilelf  pnnctnte;  [he  meJian  and  cardiac 
regions  forming  a  nearly  continuous  loiigitudiuul  elevatiou.  bounded  ou 
either  side  by  A  DouHpiouaut,  loDgitadiaal  depresiiou.  Front  truncated, 
having  a  smull,  median  tooth,  behind  which  the  upper  surface  is  marked 
with  a  Hbort,  lonsitudinal  groove.  Postorbttal  angle  acute.  An teco -lateral 
margina  long,  slightly  arcaated.  and  furnished  with  teeth  which  become 
very  small  toward  the  anterior  end.  The  eldeij  nl  the  oarapaw  are  pro- 
duced into  a  promiueut,  triangular  tooth.  Two  teeth  on  the  posterior  mar- 
gin near  the  middle  line;  external  to  these  a  ]>air  of  larger  niarginal  teeth; 
the  margius  between  the  external  pair  and  the  iHleral  angles  of  the  carapace 
are  concave.  The  whole  posterior  margin  of  the  carapace  is  marked  with 
a  delicate,  raised,  jagged  line-,  another  fins  raised  line  running  upon  the 
branchial  regions  from  the  external  tooth  of  the  posterior  margin.  Mai- 
iliipeds  smooth,  the  isabium  slightly  narrowed  diatally,  the  antero-iiiteruHl 
angle  produced  forward  into  a  rounded  lobe;  merus  broadly  rounded  at  the 
Antero-exlernal  angle  and  prodnoed  below  the  articulation  of  the  palp. 
Chelipeds  large;  merua  with  the  angles  denticulated,  the  anterior  edge 
bearing  several  rough  teeth;  carpus  with  the  angles  denticulated,  the 
onter  margin  acute  and  dentate;  hand  longer  than  Che  merua,  the  margins 
denticulated,  the  upper  mar^n  upturned  near  the  end;  pollex  nearly 
longitudinal  and  almost  atraighl.  the  inuci  margin  dentatei  dactyl  curved 
and  provided  on  the  external  portion  of  the  base  with  two  converging, 
denticulated  ridges  which  meet  and  form  a  crest  on  the  distal  portion. 
Ambulatory  legs  smooth,  compressed,  and  subeqnal  in  length;  dactyls 
slender,  lanceolate,  longer  than  the  propodi,  nud  flattened  in  a  plane  at 
right  anglea  to  that  of  the  preceding  joints. 

Locality  of  specimen  ileaoribed,  lot.  27°  45' H.,  Ion.   110°4fl'W.; 
20  fathoms. 

Length  of  carapaoe 7.21 

Width  of  carapace 9.S 

Length  of  hand 7 
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Subtribe  CYCLOMETOPA,  or  CANCROIDEA. 

Carapace  generally  broader  than  long,  wide  and  regularly  arcuated  in 
front,  rarely  quadrate  or  suborbicnlar  in  form;  rostrum  wanting.  Epi- 
stome  short,  transverse.  Antennules  longitudinal  or  transverse.  Palp  of 
the  maxillipeds  joined  to  the  apex  or  inner  angle  of  the  merus.  BranchisB 
nine,  the  efferent  branchial  channels  as  in  the  Maioidea.  Verges  of  the- 
male  in  the  coxas. 

Section  CANCRINI  Ortmann. 

Carapace  rounded  or  widened,  a  dentate  antero-lateral  margin  sharply 
marked  off  from  a  postero-lateral  margin  devoid  of  teethe  Front  with 
several  teeth,  one  of  which  is  median.  Antennules  longitudinal  or 
oblique. 

Geuus  Cancer  L. 

Carapace  transverse,  subelliptioal,  indistinctly  areolated.  Antero-lateral* 
margins  regularly  arcuated  and  armed  with  ten  teeth.  Front  narrow,  cut 
into  five  teeth  or  lobes.  Eye^peduncles  short;  orbits  small,  with  twa 
fissures  in  both  upper  and  lower  margins.  Antennules  longitudinal,  or 
nearly  so.  Basal  antennal  joint  somewhat  enlarged  and  united  with  the 
front,  thus  excluding  the  short  flagellum  from  the  orbit.  Merus  of  the 
maxillipeds  distally  truncated  and  not  produced  at  the  antero-extemal 
angle.  Chelipeds  subequal,  the  hand  generally  costate  on  the  outer  surface. 

Key  to  the  Species. 

Carapace  not  undulated;  size  small C.  gracilis. 

Carapace  undulated,  large  species . 

A utero -lateral  teeth  distant,  the  posterior  one  the 

largest C.  magister. 

Anterolateral  teeth  contiguous. 

Front  flattened  and  produced C.  productus. 

Front  not  flattened  nor  produced C  antennariua. 

Cancer  productus  Randall. 

Cancer  productus  Randall,  Journ.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII,  1839, 
p.  116.  Dana,  Crust.  U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  156,  PI.  VII, 
fig.  3.  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88;  Journ. 
Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  461.  Bate,  in  Lord's  Nat.  in 
Vancouver's  Island,  Vol.  II.  1866,  p.  269.  Lockimgton,  Proc.  Cal. 
Acad.  Sci  ,  Vol.  VII,  1877,  p.  95.  Smith,  Rep.  Prog.  Qeol.  Sur.  Can- 
ada, 1879,  B,  p.  207.  Rathbun  R.,  The  Fisheries  of  the  U.  S.,  Sec. 
1,  1884,  p.  771,  PI.  CCLXII.  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst., 
Bd.  VII,  1894,  p.  425.  Calman,  Ann.  N.  Y.  Acad.  Sci.,  Vol.  XI,. 
1898,  p.  262.  ^.    .. 

Platycarcinus  productus  Gibbes,  I^c.  Am.  Ass.  Adv.  Sci.,  1850,  p.  177. 

Cancer  perlatus  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88. 
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Oarapaoe  uBoally  wide,  undnUled  nbove.  Bepstio  regionB  depressed. 
Front  flattened,  prodnced  iuto  live,  generally  obtuae  teeth  vhicb  lie  in  the 
same  horizontal  plane,  the  outermost  pair  not  more  widely  aepnrated  [Tom 
the  inner  pair  than  tbene  are  [ram  the  median  tooth.  Superior  margiu  of 
the  orbit  between  the  two  flssnres  uot  prodnced  into  n  tooth,  ai  in  anleit- 
itariua;  eilernal  orbital  tooth  small,  tlie  next  one  behind  It  Tunndedi  sue- 
ceediuR  teeth  beeomiiig  larger  ami  more  aoute  poateriorly,  the  last  tooth, 
in  adult  HpeciineiiB,  being  the  largest.  Between  the  teeth  the  margin  ol 
the  carapace  ia  marked  with  sbarl,  closed  fiaanres.  The  tooth  on  the 
lower  margin  of  the  oibit  small  or  absent.  Flsgellnm  of  Ibe  autenuules 
considerably  shorter  than  the  width  of  the  front.  Meraa  of  the  maxilli- 
ped«  obliquely  trnncated  at  the  distal  end  and  notched  on  the  inner  side 
at  the  articulation  of  the  palp.  Carpna  of  the  chelipeds  wilh  a  large  tooth 
at  the  antero-internal  anifle  and  n  smaller  oue  behind  the  upper  hinge 
joint;  the  outer  surface  is  roughened  with  several  irregular  prominenoes; 
hand  with  a  double  row  at  tubercle-like  teeth  ou  the  upper  edge  and  four 
or  fire  granulated  ooatie  ou  the  onler  surface,  the  upper  ones  of  which  are 
the  most  obaouro;  fingers  stout  and  tipped  with  black,  Ihe  dactyl  not 
cristate  above.  Ambnlatoiy  legs  nearly  naked,  except  the  dactyls  wbiob 
are  slender  and  a  little  longer  than  Ihe  propodi.  Terminal  abdomiDal 
aegmeut  iu  the  female  nearly  eqni laterally  triangular,  (he  sides  ounoave. 
In  the  male  this  segment  is  more  narrowly  triangular  than  in  the  other 
sex.     Color  dark  reddish  above;  below  a  dirty  white. 

Length  of  large  specimen,  male Sfi     n 

Breadth  of  large  specimen,  male 131     n 

Length  of  small  specimen,  female 22.6  a 

Breadth  of  small  specimen,  female 33,5  n 

Dr.  Stimpson  has  given  a  table  of  measurements  of 
speciineus  of  different  sizes  and  sex,  showing  that  the 
males  are  wider  than  the  females  and  the  old  males  rel- 
atively wider  than  the  young  ones.  The  proportion  of 
length  to  breadth  was  found  to  vary  from  l:1.30iu  a 
male  .99  in.  in  length  to  1: 1.63  in  a  male  of  2.95  in.  in 
length.  The  young  of  tliis  species  differ  iu  many 
respects  from  the  old  specimens.  The  carapace  is  much 
flatter  and  smoother,  and  ornamented  above  with 
numerous  longitudinal,  colored  lines  which  entirely  dis- 
appear in  the  adult.  The  teeth  of  the  front  are  repre- 
sented by  five  subequal  erenulations.  The  teeth  on  the 
antero-lateral   margin    are    much  less    distinct,    bein. 


CALIFORNIA    STALK-EYED    CRUSTACEA.  49 

represented  on  the  anterior  portion  by  low  crenulations 
which  become  more  acute  behind.  In  the  adult  the 
posterior  tooth  may  curve  forwards  but  not  so  sharply 
as  in  antennarius.  Secondary  denticles  are  nearly 
obsolete.  The  granules  on  the  carapace  are  of  unequal 
size,  being  generally  larger  and  sharper  on  the  median 
region.  In  the  females  the  carapace  is  generally  more 
convex  than  in  the  males. 

Queen  Charlotte  Island  (Smith),  Vancouver  Island 
(Bate),  Puget  Sound  (Dana),  Oregon.  Common  on  the 
entire  California  coast  to  Lower  California. 

Cancer  antennarius  St. 

Cancer  antennarius  Stimpson,  Proc.  Cal.  Aoad.  Sci.,  Vol.  I,  1866,  p.  88; 
Joum.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  462,  PI.  XVIII.  LocK- 
INOTON,  Proc.  Cal.  Acad.  Soi.,  Vol.  VII,  1877,  p.  96.  Smith,  Rep. 
Prog.  Geol.  Sur.  Canada,  1879,  B,  p.  207.  Rathbun  B.,  The  Fish- 
eries of  the  U.  S.,  See.  1,  1884,  p.  771,  PI.  GCLXIII.  Mikks,  Ghalleuger 
Reports,  Vol.  XVII,  1886.  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd. 
VII,  1894,  p.  425. 

PlatycarcinuB  recurvidens  Bats,  Proc.  Zool.  Soc.  London,  1864;  Ann.  Nat. 
Hist.  (3),  Vol.  XV,  p.  488;  in  Lord's  Nat.  in  Vancouver's  Island,  Vol. 
II,  1866. 

Carapace  undulated,  smooth,  widest  at  the  penultimate  antero-lateral 
tooth,  the  granulations  on  the  surface  minute  and  even.  Front  not  pro- 
duced, the  three  median  teeth  separated  from  the  outermost  pair  which 
is  the  largest.  The  middle  tooth  is  smaller  than  those  on  either  side  and 
situated  a  little  below  them.  A  tooth  on  the  superior  margin  of  the  orbit 
between  the  two  fissures.  The  tooth  on  the  basal  antennal  joint  projects 
further  forward  than  the  lateral  tooth  of  the  front  and  there  is  quite  a 
prominent  tooth  on  the  inferior  orbital  margin  just  external  to  it.  The 
postorbital  is  the  smallest  of  the  antero-lateral  teeth  but  is  relatively  much 
larger  than  in  productus.  The  teeth  of  the  antero-lateral  margin  are  large 
and  have  the  tips  sharp  (except  when  worn)  and  curved  forward;  on  the 
margins  of  the  teeth,  especially  the  anterior  margin,  there  are  usually 
small,  sharp,  secondary  denticles.  There  are  but  nine  large  antero-lateral 
teeth,  the  tenth  being  probably  represented  by  a  small  projection  behind 
the  last  large  tooth.  Flagellum  of  the  antennsd  usually  long,  generally 
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exceeding  the  widtb  of  the  frout.  Distal  margin  of  the  merus  ot  the  max' 
illipada  nearly  tTauaTerse  and  gently  convex;  inner  margin  notched.  Chel- 
ipede  stout;  Carpus  with  a  stout  tootb  at  the  antera-iuternftl  angle  niid  a 
smBller  tooth  behind  the  superior  hinge  joint;  the  eitemal  sarface  i* 
smooth  in  old  i^pecimeiiti  bat  roughened,  granulated  and  pubescent  in 
younger  ouea.  The  baud  is  longitudinally  costate  on  the  eiternal  snrfaop 
in  young  apecinieus  bal  the  oostin  disappear  with  age;  the  fingers  are 
smooth  and  tipped  with  black.  Ambulatory  legs  very  hairy  or  nearly 
naked;  the  dactyls  pubescent  aud  a  little  stouter  than  in  productui. 

Length  of  carapace,  male 76     n 

Breadth  ol  carapace,  male 1 13.5  n 

Length  of  carapace,  female 73     n 

Breadth  of  carapace,  temale 107     n 

The  young  of  this  species  are  relatively  much  less 
wide  than  the  adults  and  have  the  carapace  and  append- 
ages thickly  covered  with  hair.  The  hair  on  the  upper 
surface  disappears  with  age  and  in  old  specimens  the 
appendages  may  become  nearly  naked.  The  postorbital 
tooth  in  young  specimens  is  fully  as  large  as  those  be* 
hind  it.  This  is  a  well  marked  species  and  may  easily 
be  distinguished  from  the  other  species  on  our  coast  by 
the  sharply  recurved  antero-lateral  teeth. 

Queen  Charlotte  Island  (Smith),  Vancouver  Islaadj^ 
Oregon,  northern  to  Lower  California!     Common. 

Cancer  magister  Dana. 

CanetT  irToralus  Randaix,  Jonm.  Aoad.  Nat.  Soi.  Fhila.,  Vol.  VIII,  1839, 

p.  116. 
Cancir  maguUr  Dan*,   Proo.  Aoad.  Nat.  Soi.  Phila..  Vol.  VI,  18S2,  p.  78; 

Crust.  U.  S.  Eipl.  Ezpd.,  Fart  I,  1862,  p.  Ifil,  PI.  VII,  fig.  1.     Stimp- 

SON,  Proo.  Cal.  Acad.  Sui..  Vol.  I,  1856.  p.  88;  Jonru,  Boat.  Soc.  Nat. 

Hiat.,  Vol.  VI,   1857,  p.  458.      Coopbk,   Rep.  Eipl.  8ur.  Pac,  Ocean. 

Vol.  SII,  1880,  p.  3S7.      LocKiNOTOS,  Proo.  Cal.  Acad.  Soi..  Vol.  Til, 

1877,  p.  M.     Shitb.  Bep.  Prog.  Qeol.  Snr.  Canada,  187S-S,  B.,  p.  306. 

Bathbdh  B.,  The  Fisheries  of  the  O.  S,,  Sec.  I,  1884,  p.  770.  PI, 

CCLSI. 
Metacart^inun   maguter  A.  MlLNR-EnWAftDS,  Ann.  Sci,  Nal.  (4),  T,  XVIII, 

1862,  p.  33,  and  (5).  T.  I,  1864.  p.  67;  Nouv.  Archir.  Mus.  Hi»t.  Nat. 

Paris,  T.  I,  1865,  p.  202,  PI.  XIX,  fig.  I.    Obthasn.  Zool.  .lahrb.  Abth. 

f.  Syst..  Bd.  VII,  1894,  p.  434. 
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Oarapaoe  gently  conyex,  nndulated,  and  covered  with  small  granulations 
which  are  larger  on  the  summits  of  the  prominences.  Two  or  three 
curred  rows  of  light  colored  spots  on  the  antero-lateral  regions.  Front 
not  produced,  the  three  median  teeth  small,  the  middle  one  being  slightly 
the  largest  and  projecting  further  forward  than  the  others;  outermost  pair 
larger  than  the  others,  not  reaching  so  far  forwards,  and  separated  from 
them  by  a  considerable  interval.  No  tooth  on  the  superior  orbital  margin. 
Basal  antennal  joint  large,  its  pointed  extremity  projecting  much  further 
forward  than  the  outer  tooth  of  the  front.  A  small  tooth  on  the  inferior 
margin  of  the  orbit  just  external  to  the  basal  antennal  joint.  Antero- 
lateral margin  armed  with  ten  distant  teeth  which  decrease  in  size  and 
become  more  closely  set  anteriorly;  the  teeth  are  triangular  in  shape  and 
the  margin  between  them  is  denticulated  or  sharply  granulated;  the  pos- 
t^or  tooth  is  the  largest  of  the  series,  its  anterior  margin  is  generally 
transYcrse  and  its  posterior  margin  continuous  with  the  postero-lateral 
margin  of  the  carapace.  Postero-lateral  margin  nearly  straight  (the 
anterior  part  slightly  convex,  the  posterior  a  little  concave)  and  devoid  of 
a  tooth  or  projection  behind  the  large  lateral  tooth.  Merus  of  the  maxilli- 
peds  very  obliquely  truncated  at  the  distal  end,  the  antero-internal  angle 
rounded,  and  the  inner  margin  concave  (not  deeply  notched)  behind  the 
articulation  of  the  palp.  Chelipeds  slightly  unequal;  merus  armed  with 
two  teeth  at  the  distal  end,  one  on  the  margin,  and  one  a  short  distance 
behind  it;  the  outer  surface  of  the  carpus  furnished  with  granulated 
ridges,  the  upper  one  running  to  a  sharp  spine  at  the  antero-internal 
angle;  upper  surface  of  the  hand  furnished  with  a  prominent  crest,  which 
is  cut  into  numerous  sharp  teeth;  outer  surface  with  five  longitudinal, 
granulated  costes;  fingers  more  slender  than  in  the  preceding  species  and 
furnished  with  more  numerous  teeth;  dactyl  armed  with  a  dentate  crest 
on  the  upper  margin.  Legs  granulated,  carpi  sulcate  above;  dactyls 
strongly  compressed,  those  of  the  fifth  pair  widened. 

Length  of  adult  specimen 78  mm. 

Breadth  of  adult  specimen 106  mm. 

Alaska,  Queen  Charlotte  Island  (Smith),  Paget  Sound, 
Oregon,  northern  to  Lower  California. 

This  species  is  common  in  and  around  San  Francisco 
Bay,  where  it  is  caught  in  large  numbers  for  food.  It 
is  the  common  crab  of  the  markets. 
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Cancer  gracilis  Dana. 


Cancer  graeita  Dana,  Ptoo.  Aoad.  Nat.  Boi.  Phils.,  Vol,  VI,  1852,  p, 
OroBt.  U.  S.  Eipl.  Expd.,  Vol.  I.  1852.  p.  153,  PI.  VII,  fig.  2.  Snup- 
90N,  Proo.  Cal.  Acad.  8oi„  Vol.  I,  1850,  p.  88;  Journ.  Boat,  Soo.  Nat. 
Hist.,  Vol.  VI.  1857,  p.  460.  Cooper,  I.  c,  13«0,  p.  388,  LocKi 
TON,  Proc.  Cal.  Acad.  8d.,  Vol.  VII.  1877.  p-  96.  Nkwcombk,  Boll. 
Nnt.  Hist.  Soc.  Brit.  Col.,  1892,  p.  23. 

Carapace  quite  strongly  convex,  tiDelj  grnaulated  and  not  nndnlated. 
Front  not  prodooed;  the  three  Median  teeth  reaoh  turther  forward  than 
the  outer  pair;  the  central  tooth  ie  Hmaller  than  the  others  bnl  projects 
farther  anteriorly.  No  tooth  od  the  superior  otbital  margin.  Postorbital 
tooth  larger  than  the  oiies  behind  it,  which  are  lov,  triangular  and  snb- 
eqaal  in  size.  A  small  tooth  on  the  nearly  straight  poeterior  margin.  Tbt 
pointed  extreinit;  of  the  baxal  nuteiinal  joint  does  not  extend  nearly  so  far 
forward  as  in  the  preoediug  species,  A  roanded  lobe  on  the  iulerior 
orbital  margin  just  external  to  the  basal  auteunal  joint.  Herns  of  the 
maiillipeds  distally  ronuded.  &Iems  ot  the  cbelipeds  with  the  distal 
extremity  of  the  upper  margin  armed  with  two  teeth  as  in  maijhler;  carpus 
ridged  on  the  outer  surface  na  in  majjiet'r  and  having  a  strong  spine  at  the 
antero-internal  angle,  and  another  spine  below  it;  the  apper  edge  of  the 
hand  is  acnte  aud  may  bear  a  few  teeth,  but  it  is  often  edentulous;  the 
enter  snrfaoe  fuiuisheJ  with  granulated  costie,  which  aometimes  become 
quite  faint.  The  Qngers  resemble  those  of  mailistfr;  the  upper  margin  o( 
the  dauty]  is  acute  but  not  dentate;  legs  long,  nearly  naked,  the  dactyls 
Blender,  compressed. 


Sex. 


Length  ol  Carapace. 


Breadth. 

Proportion 

2.30  in. 

1:  1.52 

a.*o  in. 

U  l.BO 

2.55  in. 

1:  1.S0 

2.80  in. 

U  1.47 

2.13  in. 

1:  1.47 

I 


The  males  therefore  appear  to  be  relatively  wider  than  the  females. 

Vancouver  Island  (Newcombe),  Puget  Souud,  Toina- 
les  Bay,  San  Francisco  Bayl  San  Pedro!  San  Diegol 

This  is  one  of  the  smallest  apeciea  of  the  genus  Cancer 
and  it  is  also  the  rarest  of  our  species.  It  is  more 
closely  allied  to  magiater  than  to  the  other  forma,  but 


CALIFORNIA    STALK-EYED    CRUSTACEA.  53 

may  be  easily  distinguished  from  that  species  by  the 
greater  convexity  and  smoothness  of  the  carapace,  the 
character  of  the  antero-lateral  teeth  and  its  smaller  size. 

Genus  Trichocarcinus  Miera. 

(Trichocera  De  Haan  preoccupied.) 

Carapace  cancroid  in  form,  the  sides  rounded;  antero-lateral  margins  not 
sharply  marked  off  from  the  postero-lateral;  upper  surface  very  uneven. 
Front  with  five  teeth.  Antennules  nearly  longitudinal.  Antennas  quite 
long,  setose  on  all  sides,  the  first  joint  elongated  and  occupying  the  inner 
orbital  hiatus.  Abdomen  of  the  female  seven- jointed;  in  the  male  five- 
jointed,  the  third,  fourth  and  fifth  joints  fused.    Crabs  of  small  size. 

Typt.—T.  gibbosula  (Dk  Haan.) 

Although  this  genus  was  formerly  placed  among  the 
Corystoid  crabs  it  is  in  many  respects,  as  Miers  has 
observed,  quite  closely  allied  to  the  genus  Cancer.  Can- 
cer  antennariua  shows  many  characters  in  common  with 
this  genus. 

Trichocarcinus  Walkeri  (new  name). 

Trichoearcinua  recurvtdens  Walker,  Trans.  Liverpool  Biol.  Soc,  Vol.  XII 
1898,  p.  271,  PI.  XV,  figs.  1-16. 

'*  Carapace  19  mm.  long  by  23  mm.  wide,  divided  into  a  number  of  promi- 
nent areolae  of  which  the  surfaces  are  flattened  and  granulated;  they  are 
separated  by  deep  interspaces.  *  *  *  l^he  antero-  and  postero-lateral 
margins  are  ill  defined;  the  former  has  ten  teeth  (including  the  orbital) 
which  are  convex  on  the  upper  surface,  widening  distally,  and  inclined 
upwards,  whence  probably  the  specific  name.  *  *  *  Eye-stalks  short  with 
a  bifid  calcareous  appendage  on  the  upper  and  inner  side.  •  •  •  Differs 
from  T,  oregonenais  (Dana)  in  the  flatter,  more  sharply  defined  areolee,  in 
the  distal  expansion  of  the  teeth  of  the  antero-lateral  margin,  and  in  the 
different  form  of  the  calcareous  ocular  appendage.  Color  of  areolse  bright 
red,  chelipeds  and  legs  flesh  color,  fingers  black.     One  male." 

Puget  Sound. 
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The  specimen  described  by  Mr.  Wal 
by  him  to  Bate's  species  only  with  gr* 
Bate's  "imperfect  description  would  ap 
to  T.  oregonensis."  The  determinatioi: 
on  the  ground  that  Bate  calls  recurvide'. 
cies" — a  term  which  applies  better  to  W 
than  to  the  less  attractive  species  of  1 
believe,  however,  that  Walker's  identifit 
as  Bate  says  that  recurvidens  "may  be  i 
the  sharp  points  of  the  inner  lateral  t 
or  minutely  baccated  along  the  margin 
upex  recurved."  The  teeth  of  the  spe 
by  Walker,  instead  of  being  sharp  poin 
widened  with  a  wide,  transverse,  dista 
form  that  Mr.  Walker  describes  has, 
given  a  new  specific  name.  Bate's  spi 
oregonensiB  or,  as  Miers  has  suggested 
Cancer  antennariti»  Stimpson. 

Trichocarcinus  oregonensis  D 

Tr:--ho.-era  oreyaiieinia  Da>.i,  Proo.  Acnd.  Niil.  Sci.  I 
p.  86;  Crust.  U.  S.  Expl.  Ei|><l..  Part  1.  1852,  p.  2 
STinraiN,  Jourii.  Bosl.  Soo.  Nut.  Hist.,  Vol.  VI, 
h.,\vK.s,  Cnu.  X,it,  {■!].  V,il.  VIII.  1878,  p-  471. 

Trh-hwnrniiux  ni-e'ioiinifi'  Mikrs.  Proc.  Zool.  Soo.  1 
(  hftlleiiyr  Ri'porl-i,  Vi,l.  XVII,  ISSfi.  p.  110.  SMr 
Siir.  Cuiiuiii,  1S7S-!),  K,  p.  -207.  Newj-omre,  B 
Brit.  Ccl.,  ISlKt,  |i.  -24,  W.u.kkk,  Trans.  Liverp 
XII,  ISilS.  p.  271,  P].  XV,  lig.  2. 

Caniprtcp  ellipticnl,  evenly  ronndeil  nt  the  sides;  ar- 
vnteil,  espeiinlly  in  fryiit,  niiil  cover.'il  with  rounded 
lietvvepn  llie  elcvntinus  uiile,  deep  nnil  smoolli,  eapnc 
poilioii  of  the  iMirnpnce.  The  (rout  does  not  project  bt 
oil. Its;  the  miter  pair  of  teetli  (pveiirbilnJ)  are  lobe-lil 

front  hy  a  deep,  ootienve  iioleh;  the  medirin   portion 
short,  triiuinted.  and  obscurely  divided  by  a  slii;bt  iD( 


^ 
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of  the  center  into  a  small  median  tooth  and  two  larger  lateral  ones.  A 
tooth  between  the  two  fissures  in  the  superior  margin  of  the  orbit.  Anten- 
nnles  nearly  longitudinal,  the  fosettes  extending  nearly  to  the  margin  of 
the  front.  Basal  antennal  joint  not  strongly  produced  at  its  distal  end; 
second  joint  broad,  flattened,  distally  expanded  and  provided  with  a  tuft 
of  long  setad  at  the  distal  end;  third  joint  subcylindrical  and  about  as  long 
as  the  preceding ;  flagellum  long  and  hairy.  A  small  tooth  on  the  inferior 
margin  of  the  orbit  next  to  the  inner  fissure.  Eye-stalks  with  a  small 
tooth  on  the  anterior  surface.  Sides  of  the  carapace  armed  with  ten  to 
thirteen  closely  set,  granulated  teeth  which  extend  upon  the  postero- 
lateral margin;  in  front  of  the  rounded  lateral  angles  the  teeth  are  strongly 
upturned  and  bent  forwards;  alternate  teeth  are  the  more  acute;  the  first 
sharp  tooth  the  third  from  the  front.  Antero-external  of  the  merus  of  the 
maxillipeds  produced;  the  inner  margin  notched  behind  the  articulation 
of  the  palp.  Chelipeds  very  stout;  merus  about  as  wide  as  long;  carpus 
granulated  on  the  outer  side,  the  granules  becoming  larger  above  where 
there  may  be  a  few  small  tubercles;  a  spine  at  the  antero-internal  angle 
below  which  there  is  a  tooth;  hand  thick  and  high;  the  short  upper  edge 
of  the  palm  bears  two  rows  of  small  tubercles  and  on  the  outer  surface 
there  are  five  delicate,  granulated  lines,  the  two  lower  lines  the  finest  and 
continued  upon  the  short,  thick  poUex;  both  fingers  dark  colored.  Legs 
hairy;  dactyls  about  as  long  as  the  propodi.  Sixth  abdominal  segment 
in  the  male  nearly  square,  the  last  narrowly  triangular. 

Length  of  carapace,  male 17  mm. 

Breadth  of  carapace,  male 21  mm. 

Mutiny  Bay,  Alaska!  Queen  Charlotte  Island,  Van- 
couver's Island,  British  Columbia,  Gulf  of  Georgia,  Puget 
Sound,  northern  to  Lower  California!  Prom  low  tide 
mark  to  several  fathoms  in  depth. 

Miss  Mary  Rathbun  has  recently  united  Trichocar- 
cinua  with  the  genus  Cancer  and  reports  two  Japanese 
species,  gibbosulus  (De  Haan)  and  amphioetua  {==Tricho- 
carcinus  dentatus  Miers),  from  California."  Oregonensia 
is  closely  allied  to  De  Haan's  species. 

Section  XANTHINI  Ortmann. 

Carapace  rounded  or  sabquadrate.     Front  wide  and  generally  divided 
by  a  median  notch.     Antennules  oblique  or  transverse. 

1  See  Proc.  U.  S.  Nat.  Mas.,  Vol.  XXI,  1898,  p.  581. 


Genus  Cycloxanthops  Rath. 

Frout  horiKoiitnl.  produced,  aud  divided  by  a  mediaa  HsHure  into  Iwo 
deep,  lamellate  lobeit,  vbich  are  truncated  and  separated  from  tbe  iiiuer 
orbital  augie  by  a  rather  deep  fisHure.  Orbits  small,  with  the  superior 
margin  marked  by  two  Hasures.  The  poatorbital  angle  is  only  slightly 
prominent  and  is  coutiuuoua  with  the  a nteni -lateral  margin,  which  ia 
strongly  uurved  behind.  Basal  autennal  joint  short,  but  joined  at  its 
interual  angle  to  the  frout;  the  Uagellam  is  inserted  in  the  inner  urbital 
hiatns.  Merus  of  the  maxillipeds  anbqnadrate,  the  anterior  margin  not 
oblique.     The  abdomen  iu  the  male  ia  oomposed  of  five  free  joints. 


Type.—C.  Kxdedmden 


r((EDW.  fiLurAH). 


The  genus  Cycloxantktts  was  established  by  Milne- 
Edwards'  to  receive  some  species  of  fossil  crabs.  Find- 
ing subsequently  that  this  species  was  a  synonym  of 
Zantkopnis  M'Coy,  Edwards  applied  the  name  Cyclo- 
xanthuK,  which  he  considered  as  having  thus  become 
"disponible,"  to  an  entirely  different  genus  of  which  he 
made  aexdecimdentaius  the  typical  species.^  According 
to  the  rule,  "  Once  a  synonym  always  a  synonym,"  th^ 
name  Oycloxantkus  is  no  longer  available  for  use. 


Cycloiantliops  novem-dentatus  (Lock.) 

Xanthodf^  noirepi-ilrntaCaa  Lockinotos,   Proo.  Cal.  Acad.  Sci.,  Vol.  VII, 

1877,  p.  32. 
Xautho  Hovrm-dcntatus  Lockingtom.  Ibid.,   1877,  p.  99.     KiNoaLEr,  Proo. 

Boat.  Son.  Nat.  Hist.,  Vol.  XX,  I87B,  p.  133. 
Cycloxanlhae  rali/ornumia  Katkbox  M.,  Proo.  U.  S.  Nat.  Mun.,  Vol.  XVI, 

1893,  p.  237. 

Carapace  wide,  flattened,  and  more  or  less  punctate  behind:  convex, 
granular  and  rugose  in  front.  Mediau  region  divided  into  three  well- 
daflued  regions  by  distinct  suloi;  branohial  regions  divided  bya  transverse 
snlcuH  arising  from  tbe  lateral  aogleR.  Front  horizontal,  prodnced,  eden- 
tate, with  the  anterior  margiu  nearly  transverse,  but  a  little  advanoed  iu 
the  center,  and  divided  by  a  deep,  closed,  median  notch  which  may  bee 
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obliterated  above  by  the  fusion  of  the  two  sides;  the  anterior  margin  of 
the  lobes  may  be  straight,  or,  more  often,  slightly  concave;  seen  from  in 
front  they  are  gently  arched  upward,  or  in  some  cases  very  strongly  so. 
Antero-lateral  margin  armed  with  eight  or  nine  small  subacute  teeth  whose 
bases  are  generally  narrower  than  the  spaces  between  them;  postorbital 
tooth  small;  next  tooth  also  small,  depressed  and  often  lobate,  and  sepa- 
rated from  the  postorbital  by  a  considerably  gi-eater  interval  than  from  the 
succeeding  tooth;  at  the  rounded  sides  of  the  carapace  the  teeth  become 
larger,  more  acute,  and  more  closely  set.  There  is  a  tendency  to  alterna- 
tion in  the  size  of  the  teeth;  the  fourth  tooth,  counting  the  postorbital,  is 
larger  than  the  fifth,  and  the  sixth  and  eighth  are  larger  than  the  seventh; 
ninth  tooth  small  and  situated  behind  the  lateral  angle;  a  small  tenth  tooth 
often  occurs  closely  behind  the  ninth.  On  the  outer  margin  of  the  orbit 
above  the  postorbital  tooth  there  are  two  small,  blunt  teeth  separated  by  a 
narrow  fissure;  preorbital  tooth  distinct;  suborbital  lobe  acute.  Basal 
joint  of  the  antennules  with  a  pronounced  ridge  on  the  outer  surface  with 
a  groove  on  either  side.  Merus  of  the  maxillipeds  obliquely  truncated  at 
the  anterior  end.  Merus  of  the  chelipeds  hairy  above;  carpus  rugose, 
and  furnished  with  two  blunt  teeth  at  the  antero-internal  angle;  hand 
rugose  above,  and  rather  long,  with  the  upper  and  lower  margins  nearly 
parallel;  fingers  long,  sulcate,  not  gaping,  and  colored  brown,  with  light 
colored  tips.  Legs  with  the  margins  hairy;  dactyls  longer  than  the  pro- 
podi  and  terminating  in  nearly  straight,  corneous  claws.  Abdomen  in  the 
male  narrow,  the  second  joint  a  little  over  a  half  longer  than  wide,  penul- 
timate joint  longer  than  wide;  last  joint  about  as  long  as  broad,  with  the 
distal  end  rounded.  In  the  abdomen  of  the  female  the  second  joint  is 
longer  than  the  third  or  fourth,  which  are  subequal  and  shorter  than  the 
fifth;  sixth  joint  the  longest,  nearly  equaling  the  third  and  fourth  com- 
bined; last  joint  broader  than  long,  and  in  adult  specimens  broadly 
rounded  at  the  tip. 

The   followiug   measarements   are  from   a   series   of 
specimens  from  San  Diego,  California: — 


Length  of 

Carapace. 

Width  of 

Carapace 

ale. 

25.7 

5  mm. 

38.7S 

•  mm. 

25 

mm. 

37.5 

mm. 

24 

mm. 

35.25 

mm. 

23 

mm. 

35 

mm. 

22 

mm. 

32 

mm. 

20 

mm. 

30 

mm. 

18 

mm. 

26 

mm. 

14.75  mm. 

21 

mm. 

12 

mm. 

17 

mm. 
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Length  of  CarapAce.  Width  of  OBrkpao*.fl 


One   large  specimen  from  southern  California  (pre- 
cise locality  unknown)  measured  36.25  mm.  by  56.75 


San  Pedrol  San  Diego!  southern  California!  Cataliaa 
Harbor  (Ratbbun,  M.V  Guadalupe  Island,  Lower  Cali- 
fornia (Rathbun,  M.),  San  Clemente  Island! 

This  is  a  very  common  species  on  the  coast  of  south- 
ern California.  I  have  not  seen  Lockiugton's  type, 
which  could  not  be  found  in  the  Academy,  but  there 
were  other  specimens  in  Lockington's  collection  which 
bore  the  name  Xantho  vittnta  St.  written  above  the  ear- 
lier uame  Xantho  novem-iientatiLa  which  had  been  partly 
scratched  out.  I  have  seen  the  types  of  Gydoxanthas 
californienia  and  compared  them  with  specimens  I  had 
identified  as  novem-dentatua  by  a  comparison  with  the 
specimens  in  Lockington's  collection.  There  is,  I 
believe,  no  doubt  that  the  two  species  are  identical. 
This  species  is  closely  allied  to  vitttdua  St.,  but  I  tliink 
we  must  accept  Miss  Rathbun's  conclusion,  that  it  is 
distinct,  although  it  was  considered  a  synonym  of  the 
latter  species  by  Milne-Edwards  and  subsequently  by 
Lockingtou  himself.  At  the  National  Museum  in  Wash- 
ington I  had  the  opportunity  of  comparing  specimens 
of  vittatus  from  the  western  coast  of  Mexico  with  several 
specimens  of  this  species.  The  former  species  differs  in 
its  longer  and  sharper  lateral  teeth,  its  broader  hands, 
and  its  narrower  abdomen. 
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Cycloxanthops  rugosa,  sp.  no  v. 

Carapace  very  uneven,  granulated,  and  thickly  covered  with  small,  cir- 
cular pits.  Postorbital  tooth  small;  antero-lateral  teeth  irregular.  Ante- 
rior portion  of  the  subhepatic  region  prominently  granulated  and  pitted 
and  not  sharply  separated  from  the  strongly  sloping  anterior  portion  of 
the  hepatic  area.  Front  shorter  and  more  depressed  than  in  novem' 
dtnUUus,  External  maxillipeds  much  as  in  the  preceding  species;  merus 
pitted  and  granulated.  Carpus  of  the  chelipeds  strongly  reticulated  above; 
a  prominent  tooth  at  the  antero-internal  angle,  below  which  is  a  smaller 
tooth.  Hands  narrow,  strongly  reticulated  above  and  on  the  upper  por- 
tion of  the  outer  surface,  the  inner  margin  of  the  upper  side  famished 
orith  several  irregular  tubercles.  Ambulatory  legs  much  as  in  novtm- 
dentatua  but  less  hairy. 

San  Diego,  California.     Collected  by  A.  U.  Crawford. 

Described  from  a  specimen  in  the  museum  of  the 
University  of  California.  Easily  distinguished  by  the 
conspicuous  pits  and  prominent  granulations  of  the 
carapace . 

Genus  Lophozanthus  A.  Milne-Edwards. 

Carapace  broader  than  long,  flattened,  the  anterior  ^rtiou  of  the  antero- 
lateral margins  straight,  nearly  devoid  of  teeth,  and  meeting  the  dentate 
posterior  portion  at  an  angle.  Front  short  and  divided  by  a  median  fis- 
sure into  two  broad,  truncated  lobes.  Orbits  nearly  circular  and  marked 
with  fissures  which  are  closed  or  even  obsolete.  Basal  antennal  joint 
short  and  in  contact  with  the  infero-lateral  process  of  the  front,  but  not 
entering  the  inner  orbital  hiatus.  Maxillipeds  nearly  quadrate,  the  merus 
distally  truncated,  the  antero-external  angle  not  produced.  Ambulatory 
legs  compressed  and  carinated  or  crested  above.  Abdomen  in  the  male 
five- jointed. 

Typc—L.  lamellipes  (Stimpson.) 

This  genus  is  doubtfully  distinct  from  LophozozymuB^  being  distin- 
guished chiefly  by  its  more  transverse  carapace  and  the  absence  of  con- 
spicuous teeth  on  the  anterior  portion  of  the  autero-lateral  margins.  The 
three  species  of  this  genus  here  described  are  closely  allied.  In  all  these 
the  areolation  of  the  carapace  is  distinct,  the  postorbital  tooth  minute, 
the  anterior  half  of  the  autero-lateral  margin  straight  and  furnished  with 
a  single  low,  obscure  tooth,  the  posterior  half  nearly  longitudinal  and 
furnished  with  three,  prominent,  subequal  teeth,  the  epistome  with  a 
ridge  extending  upon  it  from  the  sides,  the  inferior  inner  orbital  tooth 
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pointed,  and  the  tootb  external  to  tbe  latter  abtniie  and  aepamtecl  fri>m 
the  poHiorbital  hj  a  fiHsnre,  tbe  upper  margiu  of  the  orbit  tarnjabed  with 
two  GHBarea.  the  merns  of  the  mBitllipmU  rectangular,  notched  behind 
tbe  artioulntioii  of  tbe  pnlp,  and  oroaaed  by  an  oblique  ridge,  tbe  ohelipeda 
atoat,  the  merus  trigououa  and  dentate  above  near  the  dietal  end,  the  oar- 
pQ8  ronuded  and  furnished  vitb  a  tooth  at  the  inner  angle,  tbe  bands 
with  a  lobe  pointing  inward  at  the  base  of  Ibe  upper  aide  of  tbe  palm,  tbe 
fingers  irregularly  dentate  within  but  with  the  outer  inargiitB  rounded; 
tbe  ambulatory  Xege  furnished  above  with  lobnlated  oresta  on  tbe  oarpi 
and  propodi,  tbe  daolyls  slender  and  villous,  the  aeoond  segment  of  the 
abdomen  narrowed  distally.  tbe  third  segment  wider  at  the  base  tbnu  the 
distal  end  of  the  seoond  and  touching  tbe  coiie  of  the  fifth  pair  of  legs, 
the  last  two  segments  of  subeqpal  width,  the  terminal  joint  rounded. 


Lophozanthns  bellas  (Stimpaon). 

Xanlho  brlla  Stimpboh,  Ana.  N.  Y.  Lyo.  Nat.  Hist.,  Vol.  VII,  1860.  p.  '. 

PI.  Ill,  fig.  2.      Bate,  in  Lord's  Nat.  in  Vanoouver'a  lalaud,  Vol.  11. 

1869,  p.  270.     Nkwcombb,  Bull.  Nat.  Hiat.  Soo.  Brit.  Ool.,  1803,  p.  24. 
Xantkodes  Hemphillii  Lookinotos,  Pioo.  Cal.  Aoad.  Soi.,  Vol.  VII,   1S77 

p.  31. 
Xanthodti  IfemphillianaliocKisiiTOK,  1.  c,  1877,  p.  100. 
Lophoxitnlhas  bellut  A.  Milnk-Ed wards,  Crust.  Miss.  Sci.  an  Mex 

p.  2S6,  PI.  XLVI.  fig.  4. 
Lophosoiymas t Lophoxanthua)  hettuailiKBa,  (jballenger  Beports,  Vol.  XTH, 

18S6.  p.  ]]r>. 
Lophopanopeai   bellut   Bathbcn   M.,  Bull.  Lab.  Nat.  Hut.,  Univ,  Iowa, 

1898.  p.  272. 
Carapace  Qatteued  behind,  convei  ia  front,  and  transveraely  aearly 
plane;  eurface  distinotl;  areotated,  becoming  roughened  toward  tbe  antero- 
lateral margins.  Front  generally  sluaate,  and  divided  by  a  median  fisaure, 
the  outer  angles  produced  into  small  rounded  lobea  or  teeth,  which  are 
Beparated  from  tbe  adjacent  supraoibitala  by  a  liasnre.  Fostorbital  tooth 
small.  Tbe  anterior  half  of  the  an tero 'lateral  margin  is  nearly  straight. 
meeting  tbe  posterior  half  at  au  angle,  and  furuiahed  with  a  single  low, 
incoDHpicnoUH  tooth  which  is  aomelimes  absent;  posterior  half  furnished 
with  three  prominent,  aabequal.  horizontally  flattened  teeth,  the  anterior 
one  the  least  aoute.  Poslero-lateral  margins  nearly  straight,  rapidly  cdd- 
Tergiug.  The  infero-inlernal  angle  of  the  orbit  is  produced  into  a  promi- 
nent pointed  tooth;  a  broad  lobe-like  tooth  at  tbe  infero-eiternal  angle  □( 
the  orbit  aepaiated  from  the  poslorbital  above  by  a  fissure.  Merus  of  the 
maiillipeda  snbrectaogular,  tbe  surface  with  two  depressions  separated  by 
an  oblique  elevation.  Ohelipeds  stout,  tbe  upper  margin  of  tbe  merns 
fnruisbed  with  a  few  irregular  teeth;  surface  of  the  carpua  more  or  leas 
TOnghened,  the   a ntero- internal   angle   furnished   with  a   tooth  which   i 
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typically  doable,  the  lower  cunp  obscnre;  hands  rounded  above  and  fur- 
nished with  a  lobe  projecting  inward  at. the  intero-proximal  portion  of  the 
Tipper  side;  fingers  black  or  dark  brown.  Abdomen  in  the  male  five- joint- 
ed, the  last  segment  rounded  and  slightly  wider  than  the  preceding  one, 
which  is  somewhat  wider  than  long.  Merus  of  the  ambulatory  legs  acute 
above;  carpus  with  a  bilobed  crest;  crest  of  the  propodus  often  with  a  lobe 
at  the  base;  dactyls  villous.  Color  purplish,  the  legs  crossed  with  light- 
colored  bars. 

Pound  among  rocks  at  low  tide  from  British  Columbia 
to  Monterey.  Vancouver  Island  (Bate,  Newcombe), 
Puget  Sound  (Stimpson)I  northern  California!  Monterey 
(Stimpson,  Lockington)! 

Locality.  Length.  Width. 

Puget  Sound;  male  19       mm.  26.5  mm. 

Puget  Sound;  female  15.75  mm.  22.5  mm. 
Monterey;  male,  type  of 

Hemphillii  Lock.  18.75  mm.  28     mm. 

Two  specimens  whose  measurements  are  given  by 
Stimpson  were  .54by. 80 in. and. 56 by  .89 in.  ''Northern 
specimens,"  says  Stimpson,  '*  are  more  transverse, 
rougher,  more  pubescent,  and  more  sober  in  coloration 
than  those  found  in  warmer  latitudes.''  Possibly  speci- 
mens of  leucomanus  or  frontalis  were  confused  with  this 
species.  I  have  seen  Lockington's  type  of  Hemphillii 
(No.  35)  which  is  preserved  in  the  collection  of  the 
California  Academy  of  Sciences.  It  is  a  typical  bellua 
and  as  strongly  transverse  and  as  rough  as  the  specimens 
I  have  seen  from  farther  north.  The  specimen  from 
Lower  California  which  is  figured  as  L.  bellus  by  A. 
Milne-Edwards  (1.  c.)  probably  belongs  to  a  diflferent 
species. 

Lophozanthus  leucomanus  (Lock.) 

Xanthodea  leucomanus  Lockinoton,  Proo.  Gal.  Acad.  Sci.,  Vol.  VII,  1877, 

pp.  32  and  100. 
Lophoxanthus  bellun  A.  Milne-Edwards,  Crust,  in  Miss.  Soi.  an  Mex.,  Pt. 

v.,  p.  256  (in  part). 
Lophopanopeua  Itucomanus  Rathbun  M.,  Bull.  Lab.  Nat.  Hist.  Univ.  Iowa, 

1898,  p.  272. 


Olosel;  allied  to  btllut,  bnt  having  the  anterior  portiou  of  tbe  aatero- 
lateral  margin  uot  so  nearly  trauaTeTSe.  the  surface  of  the  carapace  more 
eroded,  the  lateral  teeth  aarrower  and  more  nearly  conical,  the  ambulatory 
\eg»  Bomowhat  more  slender  and  more  ptomineutly  crested.  The  areoln- 
tiOQ  of  the  o&rapace  is  plain;  the  (rout  is  produced  more  than  in  btllu», 
«nd  divided  |bj  a  median  notch,  the  lobes  sinuate  with  the  outer  anglea 
produced  as  in  the  preceding  apaciei.  Orbital  fisanres  and  teeth  as  in 
ittl'is:  lateral  teeth  of  the  carapace  auboonical,  prominent  and  Bubeqoal, 
the  anterior  one  least  acute.  Subhepatic  regions  eroded,  especially  near 
the  orbilB.  Cbelipeds  nneqnal;  merus  irregnlarly  dentate  on  the  upper 
margin;  oarpnsand  uppersurfaceol  the  hand  generally  eroded  or  fomished 
irilb  a  network  of  raiiod  lines;  hand  with  a  lobe  at  the  bnse  as  in  hMus: 
flngers  light  to  dark  brown,  Menia  of  the  ambulatory  leg*  with  an  acute 
Tipper  margin  whieh  usually  ends  in  a  tooth  near,  but  not  at  the  distal 
«nd;  carpus  with  a  bilobed  crest  abore;  crest  of  the  propodus  with  a  lobe 
near  the  base.     Dactyls  rather  slender. 


Locality. 

Length. 

Width. 

Monterey,  male. 

13.5    mm 

1S.5    mm 

Santa  Cataliiia  Island,  malt. 

IS.5    mm 

17.73  mm 

Southern  California,  malt. 

S.5    mm 

11.25  mm 

■•         /™nie. 

11.25  mm 

U.7S  ma 

West  America,  male. 

ia,5    mm 

18       mm 

•■         AmaU. 

10       mm 

13      mm 

10       mm 

13      mm 

La  Pai,  Lower  California,  maU. 

7.75  mm 

10       mm 

"      "         '■               ■'          /tmal 

6.5    mm 

8.5    mm 
9       mm 

I 


Monterey  (Lockington)!  Santa  Catalina  Island!  San 
Diego  and  Santa  Rosa  Island  (Lockington),  La  Paz, 
Lower  California  (Lockington)  I  "  Southern  California," 
two  specimens  (No.  17286  U.  S.  National  Museum)! 
San  Cleraente  Island!  San  Diegol 

This  species  varies  considerably  as  regards  the  rough- 
ness of  the  carapace  and  legs.  In  some  cases  the  ante- 
rior part  of  the  carapace  and  the  upper  side  of  the  car- 
pus and  manus  of  the  cholipeda  are  very  much  eroded, 
but  occasionally  they  are  nearly  smooth;  the  tubercle 
on  the  middle  of  the  surface  of  the  maxillipeds  is  often 
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prominent,  but  in  some  specimens  it  is  quite  inconspic- 
uous. The  crests  on  the  ambulatory  legs  are  also  quite 
variable,  and  the  tooth  at  the  end  of  the  sharp  upper 
edge  of  the  merus  may  be  absent.  These  diflferences 
are  probably  due,  in  great  measure,  to  age. 

The  forms  from  near  Japan  which  Miers  identified 
with  this  species  under  the  name  Lophozozymus  (Lopho- 
xanthua)  bellus  St.  var.  leucomanus  Lock,  belong,  I 
believe,  to  a  distinct  species.  The  lateral  teeth  in 
Miers'  form  are  quite  diflferent  {rom  leucomanus;  the 
hands,  as  shown  in  Miers'  figure,  lack  the  lobe  at  the 
base  of  the  palm;  'Hhe  mobile  finger  is  longitudinally 
carinated  and  sulcated  above,"  while  in  leucomanus  it  is 
rounded  and  perfectly  smooth;  the  pits  on  the  upper 
side  of  the  hand  are  arranged  in  longitudinal  series, 
but  in  leucomanus  this  arrangement  is  not  shown. ^ 

The  types  of  leucomanus  are  probably  no  longer  pre- 
served. I  have  specimens  from  localities  from  which 
this  species  was  reported  by  Lockington,  and  I  have 
seen  Lockington's  specimens  from  La  Paz,  Lower  Cali- 
fornia.^ These  specimens  are  small  and  strongly  eroded, 
but  present  no  well-marked  diflferences  from  the  north- 
ern forms. 

None  of  the  specimens  of  levxiomanvs  I  have  seen 
attain  nearly  the  size  reached  by  bellus. 

1  Bee  Ohallenger  Repe.,  Vol.  XVn,  p.  US,  PI.  XI.  fig.  1. 
s  See  Proo.  Oal.  Acad.  Scl.,  Vol.  VU.  1877.  p.  100. 


CALIFORNIA    ACADKMY    OF    SCIENCES. 


Lophoxanthus  frontalis  (Raikbun). 

RA-ruhvs   M..  Proc.  U.  8.  Nat. 


Bull.  Lab.  Nat.  Hi«t..  Univ.  Iowa. 


Loplu/nngtniis   (LophoxanlHiiii)  /ront 

M«8.,  Vol.  XVI.  1893,  p.  236. 
Lophopntiopms  frontaU)  RATKUrN  M. 
1898,  p.  272. 

Closely  allied  to  the  two  piecediug  speoies,  especially  to  Uucomantis. 
The  shape  of  the  carapace  is  uearly  the  sutne  aa  in  the  preceding  apecieti, 
but  the  npper  aurfaee  is  smoother,  not  eroded,  the  lateral  teeth  more  Ital- 
leaed  horizontally  aud  slightly  optuineiJ;  the  nreaUtion  is  plain;  the 
aabhepatic  regions  are  granulated  but  not  eroded.  Front  oooHiderably 
prMluced,  sinuate,  the  median  notch  deep.  Orbitn  and  orbital  teeth  iis  in 
Uucomanus.  MaxiUipadg  granulated,  the  mems  shaped  as  in  the  two  pre- 
ceding species,  and  croBsed  by  au  oblique  etsTation.  Chelipeds  uneqnali 
merna  with  a  few  teeth  on  the  apper  margin;  carpus  rugose  or  nearly 
Bmooth,  with  u  tooth  at  the  inner  angle  aud  a  taberole  at  the  base  ou  the 
npper  side;  hands  large,  with  a  lobe  pointing  inward  at  the  baae  of  the 
upper  Bide  of  the  palm;  fingers  brown,  the  color  extending  far  back  on 
the  hand.  Legs  rather  slender,  more  or  less  hniry,  the  upper  edge  of  the 
merns  acote  but  having  no  vreil-marked  lootli  near  the  end;  creats  of  the 
carpus  and  prupodua  as  in  huzomanui  but  leas  prominent;  dactyls  slender. 

Length  of  carapace  16  mm.;  n-idth  SO  mm.;  length  of  larger  hand  16  mm. 

Described  from  a  specimen  from  San  Diego  sent  by 
Miss  Rathbun  (No.  19823,  U.  S.  National  Museum). 

San  Diego  (Rathbun)!  Monterey  (Rathbuu). 

This  species  may  readily  be  distinguished  from  bellus 
by  its  different  shape;  the  portion  of  the  carapace  lying 
in  front  of  a  line  connecting  the  tips  of  the  first  lateral 
teeth  is  about  one-fourth  the  length  of  the  whole  cara- 
pace in  bellaa,  and  about  one-third  of  this  length  iu 
leiicomanuB  and  frontulU.  The  color  of  the  lingers 
extends  far  back  upon  the  hands  in  this  species,  while 
in  both  the  preceding  it  does  not  extend  further  back 
than  the  base  of  the  fingers.  The  front  is  much  more 
produced  than  in  hdlus.  The  hands  and  carpal  joints 
of  the  chelipeds  are,  like  the  carapace,  much  leas  eroded 
than  in  leucomnnus,  and  the  merus  of  the  maxillipeds 
has  the  oblique  ridge  low  and  Battened  and  not  raised 
into  a  tubercle  in  the  center. 


CALIFORNIA    STALK-EYED   CRUSTACEA.  65 

Genus  Xanthias  Rathbun. 

(Genus  Xanthodes  Dana,  preoo.) 

Garapaoe  transverse,  distinctly  areolated,  more  narrow  and  convex  than 
in  the  genus  Xantho,  to  which  it  is  very  closely  allied.  Antero-lateral 
margin  not  thin-edged  or  oristiform;  teeth  tuberculiform  or  even  spinous. 
Posterior  portion  of  the  carapace  depressed.  Antennules  transversely  or 
obliquely  plicated.  Basal  antennal  joint  short,  and  barely  reaching  the 
Blender,  narrow,  infero -lateral  process  of  the  front,  and  not  produced 
within  the  hiatus  of  the  orbit;  flagellum  not  excluded  from  the  orbit. 
Ohelipeds  stout,  the  tips  of  the  fingers  acute  (not  excavated  within). 
Ambulatory  legs  compressed  or  subcylindrioal  and  devoid  of  a  crest  on 
the  upper  margin.    Abdomen  of  the  male  five* jointed. 

Xanthias  Taylori  St. 

Xanthodes  Taylori  Stimpsox,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,   1859, 

p.  208,  PI.  Ill,  fig.  3.     Streets  and  Kinosley,  Bull.  Essex  Inst.,  Vol. 

IX,  1878,  p.  105.      A.  Milne-Edwards,  Crust,  in  Miss.  Sci.  au  Mex., 

Pt.  V,  p.  260,  PI.  XLV.  fig.  3. 
Xantho  spini-tuberculatus  Lockington,    Proc.  Cal.  Acad.    Sci.,  Vol.  VII, 

1877,  pp.  31  and  99. 

Carapace  flat  behind;  in  front  quite  strongly  convex  longitudinally  but 
transversely  nearly  plane.  Areolets  distinct  and  embossed  anteriorly; 
antero-lateral  regions  strongly  lobulated  with  a  prominent,  smooth, 
rounded  lobule  above  each  marginal  tooth.  The  lobes  of  the  front  are 
Bepazated  by  a  wide,  rounded  notch  and  furnished  with  a  rounded  tooth 
at  the  inner  and  outer  angles,  between  which  are  several  small,  baccate 
protuberances.  Closely  behind  and  parallel  with  the  anterior  margin  of 
the  front  is  a  baccated  ridge  interrupted  in  the  middle  by  the  prominent 
longitudinal  groove  which  extends  backwards  from  the  median  notch. 
Behind  this  ridge  is  another  elevation  not  so  distinctly  baccated,  which  is 
separated  by  a  transverse  sulcus  from  the  elevated  anterior  margins  of  a 
pair  of  lobules  lying  behind  it.  Median  region  divided  into  three  distinct 
areas.  Inner  orbital  angle  prominent  and  separated  by  a  deep  notch  from 
the  outer  angle  of  the  front.  Upper  orbital  margin  with  a  rounded  tooth 
bounded  by  a  pair  of  sulci.  Postorbital  tooth  small  and  continuous 
•externally  with  a  rounded  protuberance;  the  latter  is  separated  by  a  smooth 
Bulous  from  a  pair  of  smooth,  rounded  prominences,  one  of  which  is  situ- 
ated directly  above  the  other.  The  three  posterior  teeth  on  the  antero- 
lateral margin  prominent,  the  last  two  acute  and  curved  forwards,  the  first 
obtuse  and  generally  more  or  less  bifid.  A  small  tooth  usually  present 
Ji>ehind  the  one  at  the  antero-lateral  angle.  A  tooth  below  the  infero- 
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orbital  fissare.  aui]  a  ptotmneut,  anbaonte  toot: 
angle.  Ocular  ii«diiiide  with  b  few  baccatious 
IrnasTers^lj'  plicated,  the  badal  joint  with  a  gmnc 
Banal  ADlenual  joint  short  bal  tonobiog  the  o 
Meiu«  of  the  maiillipeds  sabrectangn  lar,  transTei 
vitb  the  ontet  angle  roiindeil  sad  slightly  prodi 
mote  or  less  nnequBl;  meriis  trigonal,  with  the  dii 
Eaaigin  aiiuetl  vitb  a  fev  spine  teeth;  Mipna  thic 
ueut,  ronniled,  amooth,  gloaay,  rose-colored  tuber 
the  palm  longer  than  wide,  the  upper  and  oiit> 
roa?-colored  tnbercles  like  those  on  the  carpus,  arr 
l;>DgitaJiiial  rovs;  fingers  stoat  and  colored  black. 
bncV  upon  the  hand.  Legs  compressed,  tbioklj' 
HiiiJ  Btrongly  apinoos,  espeoUlly  on  tbo  meras  , 
nbuul  B«  loDg  aa  the  propodi.  Abdomen  of  the 
penultimate  joint  abont  as  long  as  wide;  laat  joint  1 
Length  ot  carapace  13  mm.;  breadth  19.5  mm. 

Monterey  (Stimpson)!  Santa  Rosa! 
Diego!  Santa  Catalina  Island!  Magdal 
Jose  Island  (Lockington), 

"  This  species,"  says  Lockington,  " 

common  occurrence  from  Monterey  so* 
daleiiii,  but  to  disappear,  or  at  least  to 
localities  further  south." 

Xanthias  latimanus  (Loc 

,V'('(fAorf.s/(i(tm(iiiiML™KlNQTON,Proc.Cai.Acad.  Sc 
X'liitho  tntimaitiis  LOCKIXHTOS.  1.  c,  p.  101. 

Lnokiugton's  de.-tcriptioii  nf  this  species  is  as  foU( 
the  inner  angle  of  the  nrhit  riiised  into  a  point; 
trnnsverse;  teeth  N.  T.  S.  prominent  and  pointed,  1 
lete:  areolation  of  medial  and  nntevo- lateral  regioni 
bfiviug  the  partu  2M  and  SM  entirel.v  outlined, 
right  Boniewhnt  llie  lari;er:  luoTable  fingers  verj  Iod| 
dowuwarj;  margin  of  manus  continuous  with  tbe  br 
finger  ao  ns  to  form  n  sinuous  sloping  line;  binder  fe 
species  mny  readily  l>e  identified  by  tbe  delicate  mai 
nnd  cbelipi'ds.  and  tbe  donnwiird  bend  of  the  inoTal 
iif  male  five-jointed. 

"A  single  male  specimen  fmm  Snn  Diego. 

"  Length  0.T3;  l>ren.ltli  O.SS  [inch]." 
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I  have  never  seen  this  species  and  the  description  is 
not  suflSciently  complete  to  enable  one  to  determine 
whether  or  not  it  belongs  in  the  genus  in  which  Lock- 
ington  placed  it.  Professor  A.  Milne-Edwards  considers 
it  identical  with  Stimpson's  Micropanope  latimana, 
Milne-Edwards  does  not  mention  having  seen  latimana^ 
and  as  he  simply  transcribes  Stimpson's  description  it  is 
quite  certain  that  he  bases  his  identification  solely  upon 
the  descriptions  of  the  two  authors.  The  identification 
is  not  improbably  correct,  but  considering  the  brevity 
of  both  the  descriptions,  it  is  somewhat  unsafe  to  unite 
the  two  species,  especially  since  the  characters  mentioned 
by  Stimpson  are  mainly  those  of  which  Lockington  says 
nothing. 

Genus  Pilumnus  Leach, 

Carapace  convex,  little  broader  than  long,  and  hairy  above.  Antero* 
lateral  margins  regularly  arcuated,  shorter  than  the  postero-lateral,  and 
armed  with  short  spines.  Front  narrow,  emarginate.  Endostome  longi- 
tudinally oarinated.  Basal  antennal  joint  short,  barely  reaching  the 
infero-lateral  frontal  process  and  lying  under  the  orbit.  Ambulatory  legs 
compressed,  not  oarinated,  and  armed  with  spinules;  dactyls  slender, 
nearly  straight.     Abdomen  of  the  male  seven- join  ted. 

Pilumnus  spino-hirsutus  (Lock.) 

Acanthus  spino-hirsutus  Lockington,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877, 

pp.  32  and  102. 
Pilumnus  spino'hirsutus  Stkeets  and  Kinoslet,  Bull.  Essex  Inst.,  Vol.  IX, 

1877,  p.  107.      KiXGSLEY,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  XX,  1879, 

p.  154.      A.  Milne-Edwards,  Crust,  in  Miss.  Sci.  au  Mex.,  Pt.  V,  p. 

278.     MiBRS,  Challenger  Reports,  Vol.  XVII,  1886,  p.  147. 

Carapace  strongly  convex,  nearly  smooth,  but  covered  with  stiff  setie. 
Median  frontal  lobes  truncated,  separated  by  a  prominent  notch,  and 
armed  each  with  four  or  five  spines;  lateral  lobes  of  the  front  small,  sepa- 
rated from  thiB  median  lobes  by  a  deep  notch  and  ending  in  a  spine. 
Orbits  with  the  upper,  lower  and  outer  margins  armed  with  strong  spines 
of  unequal  size,  the  two  spines  at  the  intero-inferior  angle  large  and  situ- 
ated on  a  kind  of  lobe.  Besides  the  postorbital  the  antero-lateral  margin 
is  armed  with  three  strong  spines,  and  there  is  a  small  spine  below  the 
margin  in  front  of  the  first  of  these.     The   basal  antennal   joint   barely 
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rwcheti  the  iutecO' lateral  frontal  process,  Endoal 
Pterygostoiuiftti  ragioua  mora  or  less  graunlated, 
setose;  merna  ficarc«ty  aa  long  as  high,  the  margius 
Bphis  at  tb(>  Bnpero-diglal  augl0  separated  from  ■  nil 
a  deep  notch;  outer  aar&oe  ot  the  oarpoa  tbicklf 
upper  sad  outer  surface  of  the  hand  oovcred  with  at 
lower  maigiD  tiaely  deuticnlaled;  Bugera  dark  cto 
carpns  and  propodus  armed  above  with  spiuesj  mer 
aopHro-dialal  augle;  dactyli  hairj',  uearl;  straight,  bdi 
podi.     Tenuinal  segment  ot  the  abdomeu  in  the  mnl< 

San    Diego,    California  (Lockiugton's 
Bay,  Gult  of  California! 

Appendix  to  the  XANTHINI 
Genua  Telemessua  White. 

Carapace  depressed,  subpeulagoual,  broader  than  It 
setie.  Front  wide,  the  median  portioii  cat  into  font 
by  a  BinuB  from  the  lateral  portions  which  form  the  p 
ant  «ro- lateral  and  postero -lateral  margius  ore  deu  late 
at  an  angle.  Orbits  large;  postorbital  tooth  prom 
fiilded  longitnilinHlly  or  uanrly  EiO  in  wide  fosaettes 
triauavilar  point  estendiny  forward  belwcou  the  auten 
1^1  joiut  broad,  lorniiuga  part  of  the  outer  wall  of  Ihei 
nod  produced  on  the  outer  side  into  a  lobe  which  occu) 
of  the  orbit;  flagellum  quite  long,  Maiillipeds  prod 
the  anterior  margiu  of  the  buccal  area;  the  merus  ha 
angular  apei  aud  bears  the  palp  on  the  inner  margin  ; 
Chelipeds  setose  ami  scabrous  or  !«pinons  and  rather  i 
merus  trigonous;  handij  compressed  aud  furnished  wi 
cnlated  ridges  ou  the  outer  surface.  Legs  quite  loi 
brousor  spiuose;  dactyls  long,  compressed,  acute.  Ab 
seTeu-jointed,  the  side^  o(  the  sixth  joiut  coucave,  I 
openings  eiposed.  Abdumeu  of  the  niale  widest  at  th 
hnriug  the  third,  fourth  aud  fifth  joints  fused. 

Tyv.-T.  chfirago>u.s  (TiLt'iii-s) . 

Unless  Latreille's  bare  mention  in  u  1 
tlie  name  Chuh-tuj'nit: '  without  referring  tt 
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constitutes  the  genus  Cheiragonus  (or  Cheiragone),  Tele- 
messus  has  priority.  According  to  the  A.  0.  U.  code, 
Cheiragone  must  be  considered  a  '*  nomen  nudum.^* 

Telemessus  cheiragonus  (Tileaiua). 

Cancer  cheiragonus  Tilesius,  Mem.  Acad.  St.  Petersbourg,  T.  Y,  1815,  p. 

347.  PI.  YII,  fig.  1. 
Telemessus  serratus  White,  Ann.  Nat.  Hist.,  Yol.  XYII,  1846,  p.  497;  Yoy- 

age  of  Samarang,  Crustacea,  1848,  p.  14.    Dana,  Crust.  U.  S.  Expl. 

Expd.,  Part  I,  1852,  p.  303,  PI.  XYIII,  fig.  8.    Smith,  Rep.  Prog.  Geol. 

Sur.  Canada,  1878-9,  B,  p.  208. 
Platycorystes  ambiguus  Brandt,  Bull.  Phys-math.  Acad.  St.  Petersbourg, 

T.  YII,   1848,  p.  179. 
Platycorystes  cheiragonus  Brandt,  Middendorff 's  Siberisohe  Reise,  Bd.  II, 

Th.  1,  1851,  p.  85. 
Cheiragonus  hippocarcinoides  Brandt,  MiddeudorflTs  Siberisohe  Reise,  Bd. 

II,  Th.  1,  1851,  p.  147.     Stimpson,  Joum.  Bost.  Soc.  Nat.  Hist.,  Yol. 

YI,  1857,  p.  465. 
Telemessus  serrcUus  and  T,  cheiragonus  Miers,  Proc.  Zool.  Soo.  London, 

1879,  p.  36. 
Telemessus  cheiragonus  Benedict,  Proc.  U.  S.  Nat.  Mus.,  Yol.  XY,  1892, 

p.  224,   Pis.  XXXY  and  XXXYI,  figs.  2,  3  and  4.     Nkwgombe,  BuU. 

Nat.  Hisl.  Soc.  Brit.  Col.,  1893,  p.  24.     Walker,  Trans.  Liyerpool 

Biol.  Soc,  Yol.  XII,  1898,  p.  373. 
Cheiragonus  cheiragonus  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  YII, 

1894,  p.  420. 

• 

Carapace  depressed,  areolated,  furnished  with  granules  and  thickly  coy- 
ered' peculiar  davate  setae.  The  teeth  of  the  median  lobe  of  the  front  are 
triangular,  subequal,  and  extend  forward  to  about  the  same  distance.  The 
preorbital  teeth  are  large  and  acute  and  the  rounded  sinus  between  them 
and  the  median  frontal  lobe  is  armed  with  secondary  teeth.  Postorbital 
tooth  acute.  The  margins  of  the  orbit  are  denticulated  and  the  upper 
margin  is  furnished  with  two  small  fissures;  lower  margin  entire  bat 
deeply  concave.  Lobe  of  the  basal  antennal  joint  triangular.  Merus  of 
the  chelipeds  spiny;  two  rows  of  spines  on  the  upper  edge  of  the  hand 
(the  outer  row  may  be  reduced  to  tubercles)  and  below  these  four  rows  of 
spines  or  tubercles  on  the  outer  surface.  Legs  furnished  with  transverse, 
setose,  granulated  or,  in  some  cases,  spinous  lines;  dactyls  strongly 
grooved,  longer  than  the  propodi.  The  abdomen  of  the  male  is  abruptly 
contracted  behind  the  third  segment,  a  small  part  of  the  posterior  margin 
of  which  projects  nearly  transversely.    The  antero-lateral  margin  of  the 
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:TliiBlied  with  four  promineat  triaugnlsr  teeth  inolndilig  (he 
d  the  oae  at  the  Interal  augle;  the  posterior  margius  of  these 
led  wilh  several  deutioUs  nod  (he  three  auterior  teeth  have 
.nu  aenticlefl  on  the  aulerior  msrgin:  the  fontth  toolh  has  three 
'  equally  Bpace<l  deuticles  ou  the  iuaer  aide  of  its  anterior  margiii 
.  fourth  at  a  longer  interval  (rou  the  others  uear  the  tip.  Poatero- 
il  margiD  with  two  teeth.  Body  aud  appeudagea  alrongly  setose, 
igth  of  carapace,  50  mm.;  breadth,  04  moi. 

0       )astera  Siberia,  Aleutian  Islands,  Behring  Sea, 
L,    Vancouver's   Island     "    ,et   Sound,  upper  Call- 


There  is  a  specimen  in  the  museum  of  the  University 

o(  California  labelled   Gulf   of   California,  but   possibly 

this  is  wrong,  as  this  species  appears  to  be  a  northern 

one.     This  species  may  be  dist  iguished  from  T.  aciiti- 

1  by  its  broader  carapace,  its  larger  and  broader  lat- 

1  teeth  and  by  the  median  teeth  of  the  front.     For  a 

■  list  of  localities  and   other  facts  concerning  this 

iliar  species  see  Benedict  I.  c.,  pp.  224—227. 

Section   PORTUNINEA  Ortmann. 

Carapace  more  or  less  rounded,  with  the  a utero' lateral  margin  sharply 
marked  off  from  the  postero-lateral.  The  laat  pair  of  thoracic  legs  fitted 
lor  swimming.     Verges  of  the  male  in  the  coiai. 

Genus  Portunus  Fahr. 

Carapace  naaally  trausTerae,  depreaaed,  and  marked  with  grautilated 
lines.  Front  ahort  and  cut  into  tive  to  eight  leeth.  Antero- lateral  mar- 
gins aronated  and  armed  with  nine  teeth,  all  but  the  last  (the  largest) 
being  of  subequal  size.  Flagelliim  occapying  the  inner  orbital  hiatus. 
Herns  of  the  chelipedE  armed  with  spines  ou  the  inner  margin;  hand 
elongated,  prismatic  and  costate, 

.  Typt.—P.  pelagicuH  (LiNS.). 
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Portunus  Zantusii  (St.) 

AehelouM  XaniusU  Stimpson,  Ann.  K.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1860, 

p.  222. 
Nepiunus  tuper  A.  Milne-Edwards,  Arcliiv.  da  Mus.  Hist.  Nat.  Paris, 

T.  X,  1860,  p.  325,  PI.  XXX,  fig.  3. 
Neptunus  Xantusii  A.  Milne-Edwards,  1.  o.,  1860,  p.  429;  Crnst.  in  Miss. 

Sci.  an  Mex.,  Pt.  V,  p.  213,  PI.  XXXVIII,  fig.   1,  and  PI.  XXXIX, 

fig.  3. 
Amphitrite  paucispinis  Lockinoton,  Proo.  Cal.  Acad.  Sci.,  Vol.  VII,  1877, 

p.  107. 
Portunus  Xantusii  Rathbun  M.,  Proc.  U.  S.  Nat.  Mas.,  Vol.  XXI,  1898, 

p.  593. 

Carapace  markedly  transverse,  the  upper  surface  pubescent.  Gastric 
area  with  a  median  granulated  line  and  a  transyerse  line,  near  the  middle, 
which  is  slightly  concave  in  front;  the  posterior  portion  crossed  by  a 
short  transverse  line;  a  granulated  line  beginning  near  the  posterior  part 
of  the  gastric  area,  at  first  arching  forwards,  and  then  curving  backwards 
near  the  side  of  the  carapace  and  extending  upon  the  large  lateral  spine; 
two  short,  oblique,  parallel  lines  on  the  branchial  areas;  on  the  cardiac 
region  there  are  two  short  transverse  lines  situated  end  to  end,  their  inner 
extremities  curving  backwards  and  meeting  to  form  a  longitudinal,  median 
line  which  is  often  obscure.  Front  short  and  not  projecting  beyond  a 
line  drawn  across  the  tips  of  the  acute  triangular  projections  of  the  infe- 
rior margin  of  the  orbit,  the  four  frontal  teeth  are  equally  prominent,  the 
two  middle  ones  slightly  narrower  than  the  outer  pair  and  separated  from 
the  latter  by  a  slightly  wider  interval  than  they  are  separated  from  each 
other.  The  tooth  at  the  inner  angle  of  the  orbit  is  double  pointed.  The 
postorbital  tooth  is  larger  than  the  one  behind  it  and  extends  nearly  as 
far  forward  as  the  teeth  of  the  front.  The  antero-lateral  teeth  are  sharp 
and  carved  forward  and  show  a  tendency  to  alternate  in  size;  the  lateral 
spine  is  about  three  times  as  long  as  the  tooth  in  front.  Upper  margin  of 
the  orbit  with  two  fissures  and  a  small  tooth  on  the  inner  side  of  the  outer 
fissure.  A  single  fissure  in  the  lower  orbital  margin  external  to  which  is 
a  small  cusp  upon  the  under  side  of  the  postorbital  tooth.  Chelipeds 
pubescent,  merus  armed  in  front  with  four  to  seven  spines;  posterior  mar- 
gin scabrous  but  not  spiny,  with  the  exception  of  a  small  spine  at  the  dis- 
tal end;  carpus  with  several  granulated  ridges  on  the  outer  surface;  a 
strong  spine  at  the  distal  end  of  the  upper  margin  and  a  smaller  spine  on 
the  lower  side  at  the  distal  end  of  the  lowest  granulated  ridge;  hand  fur- 
nished with  a  spine  at  the  external  hinge  joint;  the  granulated  ridge  on 
the  upper  margin  terminates  in  a  spine  a  little  behind  the  distal  end  of 
the  palm;  four  granulated  ridges  on  the  outer  surface  of  the  hand  not 
counting  the  upper  one;  fingers  strongly  ridged,  teeth  dark  colored;  first 
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c«  pain  of  legs  Blender;  meras  vaBrmed.  In  the  m&le  tbe  lirst  a.uS 
Mil  ibdomiual  segmeutB  are  tree,  the  third,  lonrtb  and  fifth  oonlesced; 
Mftond  and  third  joiutB  tranBTGrsely  ridged  and  prodDcad  laterally  into 
nro  Bcnte  pracesses  wliich  project  be;oad  Ihe  margins  of  the  other  ieg- 
neuta;  «ides  of  the  fourth  segment  atrongiy  convex;  last  segment  narrow 
utd  shorter  than  (be  preceding  one.  In  the  female,  the  second  and  third 
Joints  are  maoh  like  those  of  the  male;  fonrth  and  fifth  tranayerselr 
ridsed,  fifth  and  sixth  of  aabeqnal  length;  iMt  joint  ver;  small  and 
triangnlar. 


Length  of  oarapnce.  male 29.25  d 

Breadth  of  carapace,  male,  between  tips  of  lateral  spines. .  .53       n 

Length  of  cheljped,  male 66       it 

Length  of  baud   male H5        n 

Another  specimen  measured  26  mm.  b;  52  mm. 

South  America  (Milne-Edwards),  West  Mexico,  PaH' 

aroa  (Milne-Edwards),  Cape  St.  Lucas  (Stimpson),  San 
Diego!  Santa  Catalina  Islandl  San  Pedro! 

The  specimens  of  Amphilrite  paucispinis  which  were 
sent  by  Lockington  to  Streets  and  Kingsley  were,  I 
believe,  wrongly  identified  with  Stimpson's  Achelous 
panamenme,  instead  of  with  A.  Xantuaii  Stimpson,  to 
which  species  I  feel  sure  they  belong'.  Judging  from 
Stimpson's  descriptions,  Xanlueli  and  panamensia  are 
closely  allied,  the  latter  species  being  distinguished  by  the 
presence  of  a  spine  on  the  merus  of  the  ambulatory  legs. 
Streets  and  Kingsley  state  that  Lockington's  specimens 
agreed  very  well  with  Stimpson's  description  of  pana- 
mensis,  except  that  the  spine  on  the  merus  of  the  ambulatory 
legs  was  ohsent.  I  have  examined  some  of  Lockington's 
specimens  of  Amphitrite.  paucispinis,  which  are  in  the 
possession  of  the  California  Academy  of  Sciences,  and 
they  agree  perfectly  with  Stimpson's  description  of 
A^chelous  Xantusii,  and  A.  Milne-Ed  wards'  excellent 
figures  of  that  species  in  the  "  Mission  Scientifique  aa 
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Mexique/'  Panamensia  apparently  does  not  range  so  far 
north  as  Lower  California,  while  Xantusii  is  common 
from  southern  California  southward. 

Genus  Callinectes  Siimpson. 

Closely  allied  to  Portunus.  Carapace  broad;  front  low.  Merns  of  the 
external  maxillipeds  prominent  and  curved  oatward  at  the  antero-external 
angle.     Abdomen  in  the  male  narrow  and  X-shaped. 

♦ 

Callinectes  bellicosus  (Stimpson). 

Lupa  belUcosa  (Sloat  MS.)   Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol. 

VII,  1859,  p.  67. 
Callinectes  bellicosus  Ordwat,  Proc.  Best.  Soo.  Nat.  Hist.,  Vol.  VII,  1863, 

p.  577.    Rathbun  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVIII,  1895,  p.  365, 

Pl8.  XXII,  XXIV.  fig.  10;   XXV,  fig.  8;   XXVI,  fig.  8;  and  Vol.  XXI, 

1898,  p.  596. 
Lupa  bellicosa  f  Lockinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  105. 
Callinectes  bellicosus  A.  MiLyB-EowARDS,  Miss.  Sci.  an  Mex.,  Pt.  V,  1879, 

p.  227,  (var.  of  C.  diacanthus) . 

Carapace  broad,  convex,  minutely  granulated.  Front  with  two  distant 
spines,  the  margin  between  them  sinuous.  Preorbital  teeth  not  so 
advanced  as  the  lateral  teeth  of  the  front;  postorbital  tooth  long,  exceed- 
ing the  preorbitais;  subfrontal  spine  exceeding  the  lateral  frontal  teeth;  a 
large  tooth  below  the  preorbital,  which  extends  further  forward  than  the 
others.  Inner  superior  orbital  fissure  open.  Teeth  behind  the  postorbital 
broadly  triangular,  acute,  with  concave  sides;  last  tooth  about  twice  the 
length  of  the  preceding  one,  its  upper  edge  continued  as  a  fine  ridge  for 
some  distance  on  the  carapace.  Merus  of  the  chelipeds  trigonous,  armed 
anteriorly  with  four  or  five  spines;  carpus  with  two  or  three  external 
ridges  and  a  few  pointed  tubercles  near  the  anterior  end;  hand  with  a 
strong  spine  above  the  upper  hinge  joint  at  the  proximal  end  of  a  tuber- 
culated  costa;  ridge  on  the  posterior  upper  edge  ending  distally  in  a  spine. 

Width  4.5  in.;  length  2.5  in. 

Gulf  of  California,  west  coast  of  Lower  California. 

A  fine  specimen  of  this  species  was  taken  by  Miss 
Cook  at  Point  Loma,  California,  which  is  the  most 
northern  locality  from  which  it  has  been  recorded. 
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Subtribe  CATOMETOPA,  or  GRAPSOIDEi^ 

Canpaoe  wide  in  front,  ottea  subqaadrttle,  eometimes  sabglobose,  and 
trnncated  oc  urounted  anleriorl;  bnt  not  roatnte.  The  front  is  usaallj- 
wlds  and  bent  don-uward.  EpiBtome  short,  olteii  almost  liuear.  The 
palp  of  the  maxillipeds  may  be  aitianlated  ut  the  apex  or  at  the  inner  or 
outer  BUgle  of  the  meniH.  Brauchin  generaily  less  than  ninej  efferent 
brnaobial  obauueU  at  in  (he  Uaioidea.  Verges  in  the  male  in  the  coiaa, 
stermira.  or  iu  the  uoxid  of  tlie  last  pair  of  legs,  thence  paaiing  through 
chnunel  in  tlia  sieruiini  beneath  the  pleoii. 

This  group  contains  four  families,  the  Gecarcinidie, 
OcypodidBB,  Grapsidte  aiid  Pinuotheridae.  The  first 
family,  the  Gecarcinidie,  iuciiides  land  crabs  and  is  not 
represented  by  any  species  within  our  limits,  althi 
there  are  several  in  Lower  California  and  Mexico. 


Family  OCYPODID.E. 


Carapace  moderately  conyex,  canoroid  or  trapezoidal  iu  form,  with  the 
antero-lalera]  uinrgius  straight  or  rounded,  and  the  branohiot  ragioas  not 
greatly  dilated.  Frout  of  moderate  nidth  or  very  uorrow.  Urbita  and 
eje-BtnlkH  of  moderate  size  or  greatly  developed.  Palp  of  external  maxil- 
Upeda  joined  to  the  autero-internal  ot  rarely  the  autero-eiterDn)  angle  o( 
the  mems.  Dnotyls  of  the  ambulatory  legs  styliform  and  deroid  of 
spines.  The  abdomen  uBimlly  does  not  corer  the  whole  width  of  the 
aterunm  between  the  last  pair  of  legs. 

Species  moatly  small  aud  littoritl. 

Genus  Uca  Leach. 

Carapace  transverse,  widest  iu  frout,  the  aulero- lateral  angles  acute; 
dorsal  surface  tjmooth  aud  grautilated,  Orbita  large,  extending  to  the 
lateral  angles;  eye-stalks  loug  aud  slender.  Merus  of  the  maiillipeds 
generally  transverse.  smaUer  than  the  iscbinm,  distally  truucated,  and 
not  emurgiuate  at  the  autero-internal  angle;  palp  joiued  to  the  antero- 
external  angle  of  the  mems.  Chelipeds  iu  the  male  very  uuetjuul;  band 
in  the  larger  oheliped  very  large,  lingers  longer  thau  the  palm.  Smaller 
oheliped  (both  ohelipeds  in  the  female)  feeble. 
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Uca  crenulata  (Lock.)  . 

• 

Gelasimus  crenulatus   LoCKiNGToy,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877, 

p.  149. 
Oelasimui  vocator  Kinosley  (not  Herbst),  Prop.  Acad.  Nat.  Sci.  Phila., 

1880,  p.  147. 
Oelasimus   gracilis  Rathbun  M.,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XVI,  1893. 

p.  244. 
Uea  vaccUor  Obtmann  (not   Hebbst),  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X, 

1897,  p.  352. 
Uca  gracilis  Rathbcn  M.,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XXI,  1898,  p.  603. 

Carapace  smooth,  convex,  with  the  H-shaped  impression  prominent. 
Front  wide.  The  lower  edge  of  the  superior  orbital  margin  is  arched 
forward  more  strongly  in  the  middle  than  the  upper  one.  Lateral  margins 
nearly  parallel  for  a  short  distance  behind  the  prominent  antero-lateral 
angles  of  the  carapace  and  then  converging.  Merus  of  the  maxillipeds 
much  broader  than  long  and  much  shorter  than  the  ischium.  Merus  of 
the  large  oheliped  with  the  inner  margin  denticulated  and  the  outer  surface 
crossed  by  transverse  granulated  rugae;  carpus  with  the  outer  surface 
granulated  and  the  inner  surface  crossed  by  an  oblique,  usually  granulated 
ridge;  hand  finely  granulated  on  the  outer  surface;  inner  surface  with  a 
granulated  or  tuberculated  ridge  running  from  the  lower  margin  to  the 
carpal  groove;  there  is  often  a  line  of  granulations  extending  from  the 
upper  end  of  this  ridge  towards  the  upper  margin  of  the  hand;  the  carpal 
groove  is  deep  and  covered  by  the  overhanging  upper  edge  of  the  palm; 
fingers  long  and  slender;  the  pollex  is  nearly  straight  or  bent  slightly 
upwards,  and  truncated  at  the  tip;  dactyl  longer  than  the  pollex,  curving 
most  strongly  near  the  tip  and  generally  armed  with  a  tooth  near  the 
middle  of  the  inner  margin.  Ambulatory  legs  pubescent,  the  merus 
transversely  rugose.  Abdomen  of  the  male  seven-jointed,  the  second 
joint  very  short. 

Todos  Santos  Bay  near  San  Diego  (Lockington);  La 
Paz,  Lower  California!  Guaymas!  Sonora,  Mexico!  San 
Luis  Gonzales  Bay!  Todos  Santos  Bay,  La  Paz,  Lower 
California,  San  Diego  (Miss  Rathbun). 

The  specimens  of  Miss  Rathbun  from  La  Paz  and 
San  Luis  Gonzales  Bay  I  have  seen,  and  also  Mr. 
Lockington's  types.  The  other  specimens  examined 
were  in  Lockington's  collection. 

This  species  is  closely  allied  to  pugnax  Smith,  but  is 
distinguished   by  the  more  convex  carapace,  which  is 
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much  wider  bel)md;  by  the  narrower  abdomen  in  the 
male  with  the  shorter'  second  segment;  by  the  more 
slender  fingers  in  the  large  cheliped,  and  the  more 
slender  merus  joints  in  the  ambulatory  legs.  It  may  be 
distinguished  from  coloradcnsia  Rathbuu  by  its  darker 
and  more  convex  carapace,  the  more  slender  merus  joints 
in  the  ambulatory  legs,  and  by  the  different  curvature  of 
the  upper  side  of  the  palm  in  the  large  cheliped.  It  is 
a  much  smaller  species  than  brevifrons  Stiinpson,  and 
has  a  relatively  wider  and  more  convex  carapace  am 
very  different  upper  orbital  margins. 


Otlcuimai  r< 
p.  148. 

GrJrui'mui  an 
Phils.,  1 


Cca  rectilata  (Lock.) 

Pros.  Cnl.  Aoad.  : 


uUpea  KiKGHLBT  (not  Miliis-Edwirds),  Proo.  Acad.  Nat.  8ai. 

ISO,  p.  148. 


Carapace  wid«.  nearly  flat  traDiTenel;,  bat  longitudinallj  strongly 
ooiiTei.  Front  broad  and  atcheii  strongly  forwardi.  The  upper  edge  ot 
the  superior  orbital  margin  is  strongly  anrved;  the  loner  edge  runs  close 
to  the  npper  but  is  distiiicti  the  lower  margin  of  the  orbit  ia  prominently 
denticnlated,  eapen^ially  at  the  ronuded  outer  angle.  Postorbitai  angle 
prominent,  aoute.  and  directed  obliqaely  outwards;  the  lateral  margins  of 
the  carapaue  are  straight,  converging  from  the  poetorbital  angles  to  the 
Btraighl  posterior  margin.  Maiillipeds  with  the  ischium  large,  smooth, 
strongly  convei;  merus  oblique,  much  wider  than  long,  but  narro»-er  than 
the  ischium  and  abotit  one-third  its  length.  A  longitndinnl  groove  on 
either  side  of  the  buccal  area.  Meroa  of  the  larger  cheliped  bol  slightly 
I'll  gas  e  with  the  angles  roundedi  carpus  lightly  gran  ala  ted  on  (he  upper 
snrfaoe;  hand  similar  to  that  of  crtnvlata;  the  outer  surface  of  the  palm 
finely  granulated  and  the  lower  edge  margined;  an  oblique,  granulated 
ridge  on  Ihe  inner  inrlace  eitendiug  from  the  lower  margin  to  the  deep 
carpal  groove;  no  oblique  ridge  above  this  One  as  ia  crenuiata:  two  parallel 
linea  of  grauules  behind  the  arlicnlstion  ot  the  daolyl,  the  poaterior  of 
which  is  continued  upon  the  pollei;  pollei  tapering,  a  tootb  near  the 
middle,  the  eitremity  alightly  excsvaled;  dactyl  curved  more  strongly 
toward  the  tip,  which  slightly  overreaches  the  poUei.  Ambulatory  legs 
Blender,     Abdomen  of  the  male  ■evou-jointed,  the  first  two  joints  short. 
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Length  of  carapace,  male 8.75  mm. 

Width  of  carapace,  male 13.5    mm. 

Length  of  larger  hand,  male 19       mm. 

Length  of  carapace,  female 7.75  mm. 

Width  of  carapace,  female 12.25  mm. 

Described  from  Lockington's  types  (Cat.  No.  3112) 
in  the  collection  of  the  California  Academy  of  Sciences. 

West  coast  of  Lower  California  (Lockington). 

This  species  dififers  from  U.gibboaa  (Smith)  in  having 
the  surface  of  the  carapace  even,  with  the  branchial 
regions  not  at  all  inflated,  and  in  having  seven,  instead 
of  five,  abdominal  segments  in  the  male. 

U,  stenodactyla  is  reported  from  San  Diego  by  Ort- 
mann,  who  unites  with  this  species  gibbosa  (Smith) 
and  apecioaa  Ives^ . 

Genus  Speocarcinus  Stimpaon. 

Carapace  longitudinally  convex  both  in  front  and  behind,  transversely 
nearly  plane;  sides  converging  behind.  The  space  between  the  outer  ends 
of  the  orbit  exceeds  one-half  the  width  of  the  carapace.  Antero- lateral 
margins  dentate.  Ocular  peduncles  of  moderate  length;  eyes  small. 
Orbits  and  antennee  similar  to  those  of  Panopeus.  Palate  devoid  of  a 
median  elevation.  Maxillipeds  widely  gaping;  merus  rather  short  and 
bearing  the  palp  at  the  summit.  Ohelipeds  short  and  stout.  Ambulatory 
legs  slender,  smooth,  with  depressed,  ciliated  dactyls.  Genital  openings 
of  the  male  in  the  sternum. 

Abdomen  of  thd  male  with  the  base  much  narrower  than  the  last  thoracic 
sternum;  third,  fourth  and  fifth  segments  coalesced. 

Type, — S,  carolinensis  Stimpson. 

Speocarcinus  calif orniensis  (Lock.) 

SucrcUe  ?  califormenBis  Lockington,  Proc.  Gal.  Acad.  Sci.,  Vol.  VII,  1877, 
p.  33. 

Carapace  strongly  convex  longitudinally,  transversely  plane,  nearly 
smooth  above,  but  minutely  granulated  towards  the  pubescent  margins. 
Median  region  divided  into  three  areas  by  pubescent  sulci;  a  longitudinal, 
pubescent  line  on  the  branchial  regions  which  are  separated  from  the 

1  Bee  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X,  1897,  p.  866. 
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maxillipeds  joined  to  the  sammit  or  antero-external  angle  of  the  merns. 
Chelipeds  in  the  adult  male  subeqnal  and  quite  well  developed;  dactyls  of 
the  ambulatory  legs  styliform,  compressed,  and  armed  with  strong  spines. 
The  base  of  the  abdomen  in  the  male  usually  covers  the  whole  width  of 
the  last  thoracic  sternum. 

The   species,   with   rare   exceptions,    are    littoral   or 
inhabitants  of  shallow  water. 

• 

Carapace  striated. 

Orbits  normal Pachygrapsua. 

Orbits  bulged  outward Grapsodius* 

Carapace  not  striated Brachynotua, 

Genus  Pachygrapsus  Randall. 

Carapace  trapezoidal,  depressed,  and  marked  with  transverse  strife. 
Front  depressed  and  over  one-half  the  width  of  the  carapace.  Inferior 
Bubocular  lobe  small,  not  reaching  the  front,  thus  allowing  the  antennas  to 
enter  the  orbit.  Eye-peduncles  short  and  stout.  Maxillipeds  devoid  of  a 
piliferous  ridge  and  having  a  wide  rhomboidal  gap  between  them;  merus 
as  broad  as  or  broader  than  long,  dis tally  truncated  and  bearing  the  palp 
at  the  summit.  Chelipeds  subequal,  the  merus  trigonal,  with  the  anterior 
margin  distally  dentated.  Legs  of  moderate  length,  merus  dilated  and 
compressed,  and  furnished  with  an  anterior  subterminal  tooth  or  spine; 
dactyls  more  or  less  spinulous.  Antero-lateral  margins  entire  or  with  one 
or  two  teeth.  Abdomen  in  the  male  seven-jointed  and  covering  the  Whole 
width  of  the  last  thoracic  sternum. 

Type. — P.  crasaipes  Randall. 

Pachygrapsus  crassipes  Randall. 

Pachygrapsus  crassipes  Randall,  Joum.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII, 
1839,  p.  127.  H.  Milne-Edwabds,  Ann.  Sci.  Nat.  (3),  T.  XX,  1853, 
p.  166.  Stimpson,  Joum.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p. 
467.  Lockington,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  153. 
Streets,  Bull.  U.  S.  Nat.  Mus.,  No.  7,  1877,  p.  115.  Kimoslet,  Proc. 
Acad.  Nat.  Sci.  Phila.,  1880,  p.  199.  De  Man,  Notes  Leyden  Mus., 
Vol.  XII,  1890,  p.  86,  Tab.  V,  fig.  11.  Oetmann,  Zool.  Jahrb.  Abth.  f. 
Syst.,  Bd.  VII,  1894,  p.  707.  Rathbun  M.,  Proc.  U.  8.  Nat.  Mus.,  Vol. 
XXI,  1898,  p.  604. 

Carapace  nearly  square  (the  sides  converging  slightly  posteriorly), 
moderately  convex,  the  entire  upper  surfaee,  except  the  cardiac  and  intes- 
tinal regions,  transversely  striated.    The  front  is  broad,  depressed,  slightly 
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Genus  Brachynotus  De  Haan. 

Carapace  sabquadrate,  not  markedly  striated,  and  having  two  teeth 
behind  the  orbital  angle.  Front  wide,  not  strongly  deflexed.  Maxillipeds 
without  a  wide  rhomboidal  gap;  ischium  transversely  truncated;  merus 
large  and  not  produced  at  the  antero-external  angle;  palp  joined  in  a  notch 
at  the  middle  of  the  distal  margin. 

T*ype, — B,  aexdentatus  (Risso). 

Brachynotus  nudus  (Dana). 

Pstudograpsus  nudus  Dana,    Proc.  Acad.  Nat.  Sci.  Fhila.,   1851,  p.  249; 

Crust.  U.  8.  Expl.  Expd.,  Part  1,  1852,  p.  335,  PI.  XX,  fig.  7.    Stimp- 

SON,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  469. 
Htterograpsus  nudua  Stimpson,  Proc.  Acad.  Nat.  Sci.  Fhila.,  1858.  p.  104. 

LoGKiNOToy,    Proc.   Cal.  Acad.   Sci.,  Vol.  VII,   1877,  p.  152.     Whit- 

EAVBS,  Can.  Nat.  (2),  Vol.  VIII,  1878.  p.  471.      Smith,    Rep.  Prog. 

Geol.  Surv.  Canada,  1878-9,  B,  p.  206.       Rathbun  R.,  The  Fisheries 

of  the  U.  S.,  Sec.  1,  1884,  p.  765.      Newcobibb,  Bull.  Nat.  Hist.  Soc. 

Brit.  Col.,  1893.  p.  25.      Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd. 

VII,   1894,  p.  715.      Walker,  Trans.  Liverpool  Biol.  Soc,  Vol.  XII, 

1898,  p.  273. 
Heterograp8us  sanguineus  Kinosley  (not  Oe  Haan),  Proc.  Acad.  Nat.  Sci. 

Phila.,  1880,  p.  208. 

Carapace  posteriorly  flat,  smooth  and  punctate,  anteriorly  oonyex,  un- 
dulated, and  furnished  with  small,  scattered  granules.  A  curved  line  of 
light-colored  pits  extending  from  the  anterior  end  of  the  H-shaped  im- 
pression to  the  last  antero-lateral  tooth.  Front  bilobed,  the  median 
emargination  shallow,  but  comparatively  broad.  The  two  transverse 
prominences  behind  the  front  are  evenly  rounded.  Antero-lateral  margins 
strongly  arcuated  and  granulated;  the  second  tooth  behind  the  acute 
postorbital  much  smaller  than  the  preceding  ones.  Posterior  margin  of 
the  epistome  granulated,  the  arcuated  median  portion  separated  from  the 
subquadrate,  projecting,  lateral  portions  by  a  conspicuous,  deep,  smooth 
interval.  On  the  pterygostomian  regions  a  ridge  running  parallel  with 
the  antero-lateral  margin  and  armed  with  numerous  smooth,  small, 
rounded  denticles  or  granulations.  Maxillipeds  punctated ;  a  groove 
behind  the  broad,  raised,  inner  margin  of  the  merus.  Chelipeds  smooth, 
and  mottled  above  with  small,  round,  red  spots;  antero-internal  angle  of 
the  merus  in  the  adult  male  produced  into  a  rounded,  smooth  lobe;  carpus 
with  a  subacute  prominence  on  the  inner  side;  hands  smooth,  with  a  fine 
longitudinal  ridge  along  the  lower  side  of  the  outer  surface;  fingers  with 
small,  corneous  tips.  In  the  males  the  hands  are  inflated  and  bear  a  large 
6 


ptitob  o(  long,  fine  luir  od  the  iuuer  surface.  Legs  rather  Khort,  sutootb. 
poDctate  and  nnde;  daotylB  short,  stoat,  scabroua;  those  of  the  last  pair 
leas  thaD  two  and  one-half  times  (often  laai  than  twice)  as  long  m  wide, 
and  iiptamed  at  the  tip. 

The  color  of  this  species  is  quite  variable.  It  is  gen- 
erally of  a  mahogauy  red,  but  may  be  purplish,  dark 
red,  or  red  marbled  with  white.  1  have  seen  acme  spec- 
imens with  the  upper  side  alnioat  entirely  white.  But 
amid  all  the  variations  of  color,  the  red  spots  on  the 
chelipeds  remain,  so  far  as  I  can  determine,  an  abso- 
lutely constant  character.  Young  specimens  present 
greater  color  variations  than  older  ones. 

Length.  Bieadtb, 

Male 44  mm 51.5  mm. 


Sitka  (Kingsley);  Vancouver's  Island  (Smith);  Puget 
Sound;  common  from  Oregon  to  Lower  California;  GuJf 
of  California  (Kingsley).  Found  among  rocks  near  the 
shore. 

This  species  differs  from  sanguineus  (De  Haan),  with 
which  it  has  been  united  by  Kingsley,  in  having  a  tuft 
of  hair  on  the  inner  side  of  the  hand  in  the  male,  and 
in  the  different  inferior  orbital  margin. 

Brachynotus  oregonensis  (Dana). 

Pieudograpeus  oTtnoneasii  Da\a,  Proc.  Acad.  Nat.  Soi.  Phlla.,  IS51,  p. 
248;  Crust.  0.  8.  Eipl.  Eipd.,  Part  I.  1852,  p.  334,  PL  XX,  fig.  G. 
Stimpsos.  Ttau.  Cal,  Acad.  Soi„  Vol.  \.  1856,  p.  88;  Jouro.  Boat.  Son. 
Nat.  Hiat.,  Vol.  VI.  1857,  p.  4B8.  Milmk-Edwabdh,  Anu.  Set.  Nal. 
(3),  Zool.,  T.  XX,  p.  157.  C00PE&,  Rep.  Exp],  and  Sar.  to  Fac.  Ooean, 
Vol.  XII,  1860,  Book  2,  p.  389.  BTiurao.i,  Proc.  Aoad.  Nat.  Sci. 
Phito..  18.W,  p.  101.  LocKiNOTOff.  Prop.  Ual.  Acad.  Boi.,  Vol.  VIl, 
1876,  p.  152.  KisosLKY,  Proc.  Acad.  Sat.  Sci.  Phila.,  1880.  p.  208. 
Bathbdn,  H.,  The  Fisheries  of  the  D.  S.,  18»1,  Sec.  I,  p.  765. 
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Carapaoe  more  strongly  undulated  in  front  than  in  nudua  but  not  so 
mnch  flattened  behind;  the  posterior  portion  is  not  pnnotate  and  the 
anterior  portion  may  be  sparsely  granulated.  Front  four-lobed,  the 
median  lobes  the  most  prominent.  The  median  portion  of  the  epistome 
is  not  granulated  nor  separated  from  the  lateral  portions  by  a  deep  smooth 
interral.  The  ridge  on  the  pterygostomian  region  furnished  with  several 
smooth,  blunt  teeth.  The  prominences  behind  the  front  are  more  conspic- 
uous than  in  nudua  and  sometimes  end  abruptly  anteriorly.  External  max- 
illipeds  smooth  and  punctated;  surface  of  the  merus  next  to  the  inner 
margin  flat.  Ghelipeds  smooth;  carpus  with  a  prominent  inner  angle;  hands 
with  a  fine  longitudinal  ridge  on  the  lower  part  of  the  lower  surface  which 
becomes  yery  faint  with  age.  In  the  adult  male  there  is  a  rounded  lobe 
on  the  antero-intemal  of  the  merus  and  a  patch  of  long  hair  on  the  inner 
side  of  the  hand.  Legs  hairy,  the  dactyls  narrower  than  in  nudua,  those 
of  the  last  pair  upturned. 

The  color  is  a  dull  gray  mottled  with  ferruginous  spots.  The  spots  on 
the  legs  are  small,  but  there  may  be  blotches  of  considerable  size  on  the 
oarapace.  The  color  is  not  so  variable  as  in  the  preceding  species  although 
very  young  specimens  are  occasionally  marked  with  large  blotches  of 
white. 

Length,  23  mm.;  breadth.  28  mm. 

This  species  may  readily  be  distinguished  from  the 
preceding  by  its  dull  color,  the  hairiness  of  the  legs,  the 
four-lobed  front,  and  the  absence  of  round  red  spots  on 
the  chelipeds  so  characteristic  of  that  closely  related 
species.  Nudua  is  found  chiefly  among  the  rocks,  while 
oregonenais  prefers  the  mud  flats,  where  it  is  usually  found 
in  abundance. 

Vancouver's  Island.  Common  on  mud  flats  from 
Puget  Sound  to  Lower  California.  It  is  also  found 
among  rocks  near  the  shore. 

Grapsodius,  gen.  nov. 

Carapace  striated  above,  with  the  sides  converging  behind,  and  armed 
with  a  single  tooth  behind  the  postorbital.  Front  broad,  not  deflexed,  but 
with  the  median  portion  depressed.  Eye-peduncles  short.  Orbits  with 
the  posterior  surface  bulging  outwards  instead  of  concave.  Maxillipeds 
nairow,  widely  gaping,  and  devoid  of  an  oblique  piliferous  ridge;  merus 


Grapsoditu  eziiiuiis,  sp.  nor. 

Caitip^ae  andalalcd  in  front  and  (Utuoed  behind  wborc  it 
R-HroitKlr  •irfktad;  >ide«  HtroDftlr  convet^Bg  poilerioTly.  The  ftont  is 
■'•fn  oii«-b>U  (Iw  width  <i(  tba  carapace  aad  hu  the  oaler  aaglea  more  or 
"m*  ptoitatiug  aod  roaniled;  the  auterior  edge  ii  Ihio  aud  minately 
imnaistKli  rlewed  from  above  il  U  neail;  straight,  beina  slightly  conrei 
D  either  side  of  the  nitldtB  where  il  i»  a  little  concave;  vieved  from  in 
(front  It  sag*  dowDtrnril  in  the  center.  The  orbits  are  recDarkable  in  being 
•irolien  oatward  ao  thai  there  is  no  holloor  reeeptaale,  as  is  asoaily  (he 
Mfa,  for  the  reeeptiou  of  the  eysH;  the  superioi  orbital  margin  is  marked 
bj  a  line  ridge  exlendiiig  from  the  uutpr  side  of  the  front  to  (he  postorbital 
tooth:  the  inferior  orbital  margin  is  marked  b;  a  line  of  grannies  extend' 
Ing  from  th»  lower  side  of  the  pustorbital  tooth  to  the  bnccal  area.  Mai- 
llli|>eds  slender  and  wide  apart.  The  isohiam  is  mnuh  longer  Iban  the 
mvruii  but  not  so  wide;  merus  with  the  ontfr  margin  coutei  and  the 
antaro-exterual  angle  brooilly  roamled;  the  inner  margin  is  straight  and 
the  anUro-lnternol  angle  is  produced  into  a  prominent  narrow  lobe;  ftral 
Jolnl  ot  the  palp  strongly  convex  near  the  middle  of  the  inner  margin; 
nxognath  at  (ho  baie  itbout  one-half  as  wide  as  the  ixohium  and  tapering 
regularly  to  the  tip  whiob  reaobes  slightly  beyond  the  middle  of  the  meras. 
Chelipeds  inbeqnal;  merus  abort,  trigonal,  the  onter  stirfaoe  transversely 
■trlated,  the  inner  margin  produced  into  a  laminate  expansion  whiob  is 
dlitally  Iniuouted  and  dentate;  carpus  with  a  spine  near  the  middle  of  the 
Upper  margin;  hands  nmoD(h  and  inflated;  the  iippor  margin  of  tba  palm 
if  broailly  rounded,  but  bears  a  liae  ridge;  a  very  fine  ridge  on  the  lower 
sldo  of  the  outer  surface  extending  upon  the  pollex;  fingers  aubcylindrical, 
not  ridgeil  or  grooved,  and  armol  within  with  small  teeth.  Merns  of  the 
ambqlatury  logs  dilated  and  compressed  much  as  in  Pachggrapsui  rraa- 
tipu,  with  the  upper  margins  aoule  and  eudin^  iu  a  tooth  a  little  behind 
thf  siiporo-dlslal  angle;  the  infero-ilistnl  angle,  in  all  but  the  last  pair,  is 
dentate;  onrpnl  joints  with  a  lew  small  spines  near  Ibe  dialal  end  of  the 
upper  maiglu;  propodl  with  the  sides  atmngi;  ooavei  nud  the  upper  aad 
lower  margins  spiny;  dactyls  rather  narrow,  shorter  thnu  the  propodi. 
•trongly  apinoso  above  aud  below,  and  terminating  in  slender  claws.  The 
abdomen  In  the  wale  is  widest  at  the  third  segment,  behind  which  it  lapei« 
1(1  the  tip.  the  sides  converging  more  rapidly  towards  the  posterior  end; 
Itril  seguiaut  much  longer  than  the  second;  third  segment  abont  as  long 
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as  the  fourth,  the  sides  strongly  convex;  fifth  segment  scarcely  longer  than 
the  fonrth  and  shorter  than  the  sixth;  last  segment  triangular,  acute. 

Length  of  carapace,  18.5  mm.;  width  of  carapace,  21  mm.;  width  of 
front,  11.2  mm. 

San  Diego,  California.     Collected  by  A.  U.  Crawford. 

This  species  is  described  from  a  single  dried  and 
somewhat  imperfect  specimen  contained  in  the  Museum 
of  the  University  of  California.  The  form  and  arrange- 
ment of  the  antennae  and  antennules  could  not  be 
determined,  nor  could  I  make  out  whether  or  not  the 
inferior  orbital  lobe  was  in  contact  with  the  front.  The 
front,  legs,  maxillipeds,  and  striations  on  the  carapace 
are  similar  to  those  of  Pachygrapsua,  but  the  character 
of  the  orbits  separates  it  from  that  genus  as  well  as  all 
the  other  genera  of  the  Grapsidse. 

Family   PINNOTHERID^. 

Carapace  convex  or  depressed,  often  more  or  less  membranaceous,  the 
antero-lateral  margins  entire  or  very  slightly  dentate.  Front  narrow. 
Orbits  and  eye-peduncles  very  small.  Buccal  area  convex  anteriorly. 
The  merus  and  often  the  ischium  of  the  maxillipeds  is  well  developed, 
and  the  palp  may  be  joined  to  the  summit,  antero-internal  angle,  or, 
rarely,  the  antero-external  angle  of  the  merus.  Chelipeds  usually  small, 
or  of  moderate  size.  Ambulatory  legs  variable;  dactyls  generally  styliform 
and  not  armed  with  spines. 

The  members  of  this  family  are  generally  of  small 
size,  and  most  of  them  inhabit  the  shells  of  bivalved 
molluscs.  Some  species  inhabit  the  intestine  of  echino- 
derms  and  others  the  tubes  of  annelid  worms.  The 
Pinnotheridse  are  divided  by  Miers  into  four  subfam- 
ilies, only  two  of  which  are  found  in  our  limits. 

Subfamily  PINNOTHERINiE. 

Carapace  usually  convex,  subglobose,  or  transverse.  Front  not  ros- 
trated. Ischium  of  the  maxillipeds  rudimentary  or  absent.  The  ambu- 
latory legs  are  all  well  developed  (the  last  pair  is  sometimes  small); 
dactyls  often  short. 
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Genus  Pinnotheres  Latr. 

Carapacw  smootb,  snbglobose,  more  or  less  membraDBceoaB  and  icaroely 
wiJer  thau  long.  OcbJts  alnall,  nearly  citcular.  Front  uairow,  with  tbe 
anterior  margin  nearly  straight.  Anteuunles  ttnasverBe.  MaxillipedB 
oblique,  tbe  menm  large,  naoaliy  corTftJ,  Ihe  lust  joint  of  the  palp  joined 
to  Iha  ianer  margiu  ul  Ihe  preceding  one.  Ambulatory  legs  anbeqaal  nod 
ut  modernte  length. 


Pinnotheres  nndus  Holmes. 

,   Proo.  Cal.  Acad,  Sci.,  2d  Ser.,  Vol.  IV,  11 


Finnolhtrct  nvdvi 
p.  583,  flga.  1- 

Carapace  a  little  broader  than  long,  subqnadrate  to  orbicniar  in  aatline, 
curring  donn'wards  toivards  ull  tbH  margins;  sarfnue  smootb  and  uaked. 
Front  rounded,  defieied,  not  protrnding.  Orbits  oTAte.  Aoteamiles 
oblique.  Maiitlipeds  oblique,  ueatly  iittiug  the  buccal  area;  merna  broad, 
smooth,  snbqnadrate,  the  outer  raaryiu  produoed  into  a  broadly  rounded, 
lamiuate  expausion;  peunltimate  joiut  obloog  and  diatatly  rounded;  last 
joint  Bpatulate,  articulated  near  the  base  of.  and  extending  somewhat 
beyond  the  preceding  one.  (Jhelipeda  rounded,  smooth,  devoid  of  spines 
or  teeth;  hands  narrow,  rather  thick;  fingers  subconioal,  aiibequal  to  the 
palm.  The  three  anterior  pairs  of  ambulatory  legx  Hubequal;  daotyli 
uearl;  straight;  those  of  the  fourth  pair  longer  and  more  stendet  than 
otberH. 

Length,  20  yaw.;  breadth,  24  mm. 


"^ 


Santa  Cruz  (Dr.  Anderson's  Coll.)!  Monterey  1 
Pinnotheres  pugettensis,  sp.  nov. 


Carapace  soft,  smooth,  aubpeutagoual.  Front  triangular,  acute,  curved 
downwards,  scarcely  protruding  beyond  the  general  contour  of  the  cors' 
pace.  Oibits  nearly  circular.  Antenniu  shorter  than  one'half  the  width 
of  the  front.  Maiillipeds  very  obliqoe,  strongly  pubegcent;  meros  nar- 
rower than  in  nurfus,  the  outer  margiu  oouvai;  peualtimata  joint  broad, 
flnbquadrate,  distally  truncated,  last  joiut  minute,  joined  slightly  in  ad- 
vance of  the  middle  of  the  preceding  one  btil  scarcely  reaching  beyond 
the  tip.  Chelipeds  smooth;  merus  short,  the  npper  margin  furnished 
with  long  haira;  hands  uarrow,  elongated,  rounded,  smooth,  the  dactyls 
and  inner  side  of  tbe  palm  short,  pubeaceut;  fingers  subcyliudtical.  nearly 
straight,  a  little  shorter  than  the  palm,  the  tips  strongly  hooked,  dactyl 
with  a  low  tooth  near  the  base  of  the  inner  margin.  Ambulatory  legs 
slender,  increasing  slightly  in  length  posteriorly;  propodi  hairy  above  and 
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below;  dactyls  narrow,  compredsed,  ooiiTez  above,  abraptly  ooatracted 
near  the  tip  into  a  short,  carved  claw;  in  the  three  anterior  pairs  the 
dactyls  are  shorter  than  the  propodi  and  leave  the  lower  margin  nearly 
straight;  in  the  last  pair  the  dactyl  is  mach  longer  than  the  propodus, 
much  longer  than  the  preceding  dactyls,  and  has  the  lower  margin  con- 
cave. The  outer  surface  of  the  palm  is  brownish  with  light-colored 
reticulations. 

Length  of  carapace,  10     mm.;  length  of  first  ambulatory  leg,     9.5  mm. 

Width  of  carapace,  10.5  mm.;  length  of  last  ambulatory  leg,  10.5  mm. 

Described  from  a  single  female  specimen  found  by 
Professor  W.  E.  Ritter  in  the  branchial  cavity  of  a 
species  of  Cynthia  from  Paget  Sound.  Collection  of  the 
University  of  California. 

Genus   Fabia  Dana. 

Closely  allied  to  Pinnotheres,  Carapace  smooth,  more  or  less  mem- 
branaceous, not  much  broader  than  long,  and  marked  by  a  pair  of  longi- 
tudinal sulci  which  extend  backward  from  the  upper  margin  of  the  orbits, 
enclosing  between  them  the  median  area.  Front  not  rostrated.  Eyes 
normal,  not  widely  separated.  Antennulary  fossettes  not  widely  separated . 
Mazillipeds  with  the  merus  large  and  the  ischium  rudimentary;  third 
joint  of  the  palp  articulated  on  the  inner  margin  of  the  preceding  one. 
Ambulatory  legs  subequal  and  rather  slender;  dactyls  short . 

Type, — P,  subquadrata  Dana. 

This  genus  differs  from  Pinnotheres  in  no  important 
character  except  the  longitudinal  sulci  on  the  carapace. 

Fabia  subquadrata  Dana. 

Fabia  subquadrata  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1851,  p.  253; 
Crust.  U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  382,  PI.  XXTV,  fig.  5. 
Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  470.  LocK- 
INOTON,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1877,  p.  155.  Smith,  Rep. 
Prog.  Geol.  Snrv.  Canada,  1878-9,  B,  p.  206.  Newoombb,  Bull.  Nat. 
Hist.  Soc.  Brit.  Col.,  1893,  p.  25. 

Carapace  smooth,  glossy,  membranaceous,  subquadrate  in  outline,  with 
the  angles  broadly  rounded;  the  space  between  the  longitudinal  sulci  is 
longer  than  wide  and  slightly  narrowed  behind;  antero-lateral  margin 
rounded  and   marked   by  a  raised   line.     Front   very  short  and  turned 
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■l*«pQj  doimwarda,  baTing  no  truce  of  ■  mediaa  or  trtuisv«ne  grooirc. 
l^«>lk»  *hort,  Blout,  roouded  and  lodged  in  nearly  drcnUr  ortnta. 
Anlcanale*  obliqaely  plicated  in  very  wide  losiielles.  AnteiiDB  miualc. 
MkxiUip«da  ver;  oblique;  meras  laige.  smooth,  curved  and  diaUUy 
roaad«d;  the  peonltiniate  joint  of  the  palp  ia  broad,  BaltCDed,  and  bean 
Ihe  minute  third  joint  oesc  the  middle  of  tbe  inner  margin.  Chelipedi 
(mooth  and  rather  slender;  hand  long  and  uarrov;  palm  abont  Iwioe  m 
long  •«  wide,  with  the  upper  and  lower  mar^ns  parallel,  and  haviug  ods 
or  two  rows  of  haim  belov,  one  ol  which  reaches  to  the  tip  of  the  fiugei; 
linger*  loagiludiual,  Hnboylindrical.  nearly  slraigbl.  and  shorter  than  tb« 
palm;  dactyl  with  a  tooth  a  tittle  behind  the  middle  of  Ibe  inner  margiD. 
Legu  ilender.  gloasy,  and  nearly  naked,  but  tbe  npper  aide  of  the  mpms 
and  the  lower  aide  of  tbe  propodnu  are  generally  more  or  leaa  pabesoeut: 
dactyls  piibeHoenI,  about  half  the  length  of  the  propodi,  and  Bubancinate 
at  the  tip.  Color  in  life,  whitish;  carapace  aud  abdomen  largely  (^oveted 
»ith  orange. 

Leogtb  of  carapace,  female,  11.3  mm.:  width.  13  mm. 

The  following  measurements  are  giien  by  Dana  from  his  specimen  from 
Poget  Sound;  length  of  carapace,  5.75  lines;  breadth.  8.76  lines;  breadth 
between  post-frontal  aatures,  3.25  lines;  length  of  third  joint  of  fourth 
pair  of  legs,  2.7S  linsB.  or  aboat  two-lifths  the  breadth  of  Ihe  carapace. 

Queen  Charlotte  Is.  (Smilb),  Puget  Sound  (Daua), 
Farallon  Is.  and  San  Diego  (Lockington),  San  Pedro!  in 
shell  of  Tapes.  It  is  found  also  in  the  shell  of  Pachy- 
desma  crasititr.lloides  and  soraetimes  in  the  tests  of 
Echini. 

Genus  Pinnixa  White  (emended). 

Carapace  much  wider  llisii  loug.  Front  narrow,  nearly 
Urbils  broadly  ovate  or  nearly  circular,  with  a  wide  inner  hiatus  whiuh  Is 
partly  oocnpied  by  tlie  basal  anteuual  joints.  Auteuuules  transversely  oi 
obliquely  plicated  in  wide  foasetles  which  communicate  with  each  other 
beneath  Ihe  front.  Eye-stalks  very  short.  Epistome  linear- trans  verse. 
Ischium  of  the  maiillipeds  small;  mems  large,  tbe  distal  portion  of  tbe 
outer  margin  convei;  palp  joined  tn  the  anuimit  ol  the  mems,  the  third 
joint  joined  on  the  inner  side  of  the  preceding  one  near  the  base.  Cheli- 
psdu  of  moderate  size;  merus  trigonous;  carpus  amoothj  hand  large,  com- 
pressed. Second  ambulatory  legs  larger  thau  the  first;  the  third  pair  19  the 
largest  of  all;  fourth  pair  much  sbotter  than  tbe  third  and  relatively 
stouter  than  tbe  first  and  second.  The  abdomen  in  both  sexes  is  seveu- 
juinted   and    narrower  at  the   base  than   the  width  of  the  last  thoracic 

Type.— P.  cylindriea  SiV. 


'.^1 
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Pinnixa  occidentalis  Rath. 

Pinnixa  occidentalis  Ratubun,  Proc.  U.  S.  Nat.  Mns.,  Vol.  XVI,  1893,  p. 
248.    Newcombe.  Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893,  p.  26. 

Male:  Carapace  nneven,  about  twioe  as  wide  as  long;  median  region 
tumid  and  bounded  by  snloi  on  either  side  and  behind;  a  transverse  crest 
on  the  cardiac  region  which  is  not  interrupted  in  the  middle  but  becomes 
lower  and  curves  backwards.  Behind  this  crest,  which  is  more  prominent 
in  the  male,  the  carapace  slopes  rapidly  downward,  being  nearly  at  right 
angles  to  the  surface  in  front  of  it.  Front  narrow,  depressed,  furnished 
with  a  median  groove,  and  not  projecting  beyond  the  general  contour  of 
the  carapace;  a  pair  of  prominences  behind  the  anterior  margin  which  is 
slightly  produced  at  the  center.  The  antero-lateral  margin  is  marked  by 
a  sharp,  more  or  less  granulated  line  which  begins  a  short  distance  external 
to  the  orbit  and  meets  the  postero -lateral  margin  at  a  little  less  than  a 
right  angle.  Antennae  longer  than  the  width  of  the  front.  Maxillipeds 
nearly  longitudinal;  second  joint  of  the  palp  narrow  (over  twioe  as  long 
as  wide),  and  tapering  slightly  from  the  base  to  the  rounded  tip;  last 
joint  narrowly  spatulate  (about  four  times  as  long  as  broad),  joined  near 
the  base  of  and  extending  much  beyond  the  preceding  one;  outer  sur- 
face of  the  last  two  joints  sulcated.  Chelipeds  stout;  hand  broad, 
smooth  and  shining,  slightly  widened  distally,  the  upper  and  lower  mar- 
gins rounded  and  scabrous;  pollex  broad,  short,  deflexed  and  furnished 
with  one  or  more  teeth  on  the  inner  margin;  dactyl  much  curved,  some- 
times having  a  minute  tooth  near  the  middle  of  the  inner  margin.  The 
first  pair  of  ambulatory  legs  is  slender,  having  slender  dactyls  which  are 
Bubequal  to  the  preceding  joint;  second  pair  similar  to  the  first  but  longer 
and  stouter;  third  pair  longer  and  much  stouter  than  the  second,  but  more 
slender  than  in  tubicola  or  littoralis;  the  dactyls  slender,  almost  straight, 
and  about  equcQ  to  the  propodi;  fifth  pair  stouter  than  the  first  and 
nearly  as  long,  reaching  considerably  beyond  the  merus  of  the  preceding 
pair;  dactyls  slender,  straight,  and  about  equaling  the  propodi.  The 
abdomen  tapers  gradually  from  the  second  segment  to  the  last,  which  is 
rounded;  the  third,  fourth,  and  fifth  segments  are  subequal  and  slightly 
longer  than  the  sixth.  The  appendages  and  sides  of  the  carapace  are  more 
or  less  pubescent.  The  upper  and  lower  margins  and,  to  a  less  extent, 
the  surfaces  of  the  ambulatory  legs,  are  scabrous. 

Length  of  Carapace.        Breadth  of  Carapace.         Length  of  Third 

Ambulatory  Leg. 

Male 7     mm 13.75  mm 19     mm. 

*•    9.5  mm 19.5    mm 27     mm. 

Female 5     mm 9.25  mm 13.5  mm. 

"        10.5mm 20.5    mm 24     mm. 
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Described  from  specimens  received  from  Miss  Rath- 
bun. 

Alaska  to  Washington,  San  Diego  (Rathbun);  Britiah  \ 
Columbia  (Newcombe). 

In  the  female  the  carapace  is  more  tumid  and  tbe  I 
chelipeds  smaller.  One  small  female  which  I  collected  f 
on  the  coast  of  Humboldt  County,  Calif.,  bad  the  cara-', 
pace  entirely  covered  with  a  short  pubescence. 


.,  Vol.  SVI.  1893. 


Pinniza  californiensis  Rath. 


PInnixa  etU^orn!f,ui,  Rathudn  M..  Proc.  D.  S. 
p.  249;  and  Vol.  XXI,  1S98,  ji.  605. 

This  apecies  U  lery  closely  allietl  to  occiHrntidia,  but  the  carapaoe  is 
lelatirel;  wider  and  more  flatteuaJ  abore.  the  cardiac  ridge  does  not  oarr* 
backward))  bo  atrongly  in  the  middle,  the  antero-luteral  ridge  is  ttraigbter, 
and  cnrvSa  backward  more  abruptly  toward  tbe  outer  eud.  the  median- 
region  ia  leae  (moid,  and  the  carapace  deaoeuds  more  abruptly  at  the  aide*. 
The  geoo&d  nbdomiual  HegmeutH  iu  the  inaleit  of  the  (vo  species  that  X  I 
have  do  uot  present  any  appreciable  differencei^,  althou)^  iu  the  specimeus 
described  by  Mibh  Rathbun  the  sides  of  that  segment  were  parallel  in 
eati/ornietuin  aud  divergent  posteriorly  in  occult iilatit.  The  ambnUtory 
legs  are  almost  eiaotly  alike  in  the  two  specieti  aud  differ  much  from  tboHa 
o[  (he  other  Phittixtu  on  onr  coast. 


Length  of  Carapace.         Breadth  of  Carapace. 


Length  of  Third' J 
Ambulatory  Leg.  1 


Described  from  specimens  received  from  Miss  Rath«4 
bun. 

Monterey  Bay  and  o£F  Point  Ano  Nuevo,  Califomtaf>l 
Magdalena  Bay,  Lower  California  (Rathbun),  Thfr^ 
localityof  tbe  specimens  described  is  lat.  36" 47'  50"  N,;  ] 
Ion.  121^  49"  W.;  depth,  37  fathoms. 
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Pinnixa  tubicola  Holmes. 

Pmnixa  tubkola  Holmes,  Proo.  Gal.  Aoad.  Sci.,  2d  Ser.,  Vol.  lY,  1895,  p. 
569,  PI.  XX,  figs.  17  and  18. 

General  form  snbcylindrioal.  Carapace  about  two  and  one-half  timea 
as  long  as  wide,  strongly  ourved  downward  towards  the  anterior  margin 
and  at  the  sides.  A  shallow,  transverse  depression  behind  the  gastric 
area,  behind  which  is  a  convex  (not  crested)  transverse  intumescence, 
from  which  the  carapace  carves  sharply  downwards  towards  the  broad, 
slightly  concave  posterior  margin.  Front  short,  deflexed,  not  projecting 
beyond  the  general  contonr  of  the  carapace.  Outer  portion  of  the  antero- 
lateral margins  defined  by  a  ridge.  The  last  joint  of  the  palp  of  the 
maxillipeds  is  Kpatulate  and  joined  near  the  base  of,  and  extending  con- 
siderably  beyond  the  preceding  one.  Chelipeds  rather  small;  hand  oblong, 
longer  than  the  preceding  joints  combined;  fingers  hooked  at  the  tipn, 
their  inner  margins  meeting  when  closed.  First  pair  of  ambulatory  lega 
slender,  with  slender  dactyls  which  about  equal  the  length  of  the  propodi; 
second  pair  much  longer  and  stouter  than  the  first,  the  dactyls  relatively 
stouter  than  in  the  first  pair  and  a  little  shorter  than  the  propodi;  third 
pair  stouter  and  a  little  longer  than  the  second  and  furnished  with  shorter 
and  stouter  dactyls,  which  are  markedly  shorter  than  the  propodi;  fourth 
pair  similar  to  but  much  shorter  than  the  third. 

Length  of  carapace,  4  mm.;  width,  10  mm. 

Puget   Sound!   Trinidad!   Cape   Mendocino!    Bodega 
Bay!  San  Pedro!  San  Diego! 

Pinniza  littoralis  Holmes. 

Pinnixa  littoralia  Holmes,  Proc.  Cal.  Acad.  Sci.,  2d  Ser.,  Vol.  lY,  1895, 
p.  571,  PI.  XX,  figs.  14-16. 

Carapace  naked,  flattened  above;  a  transverse  depression  behind  the 
median  region  followed  by  a  transverse  intumescence.  The  front  is  not 
strongly  depressed  and  projects  beyond  the  general  outline  of  the  cara- 
pace;  it  is  anteriorly  truncated  and  furnished  with  a  median  groove. 
Maxillipeds  similar  to  those  of  tubicola;  the  terminal  joint  extends  only  a 
short  distance  beyond  the  preceding  one.  Chelipeds  large,  smooth;  hand 
large,  compressed,  oblong,  but  widening  slightly  distally;  poUex  short, 
directed  obliquely  downwards  and  furnished  at  the  tip  with  a  notch,  into 
which  the  point  of  the  dactyl  closes;  dactyl  curved,  aud  when  closed 
against  the  pollex,  a  large  rounded  space  is  left  between  them.  Ambula- 
tory legs  almost  entirely  naked,  more  slender  than  in  tubicola,  first  pair 
but  little  shorter  than  the  second,  which  is  but  little  shorter  than  the 
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third;  the  dactyls  in  all  the  legs  are  little,  it  anj,  more  thau  ona-hali  the 
leugth  at  the  propodj  nud  are  oiirTsd  at  their  corneouB  tips.  Abdomeu  of 
the  mate  tapering  eveu);  from  the  base  to  the  Up;  the  aides  of  the  peunl' 
timate  joint  are  couoave,  Ihoae  o(  the  remaining  joints  atrajght. 

Length  of  carapace,  4.!)  mm.;  breadth,  9.5  mm.;  length  of  third  ambu- 
latory leg,  11  mm. 

Bodega  Bayl  near  Fort  Bragg,  California! 


PinDiza  longipes  (Lock.). 

Tubkola  loaglpei  Lockinoton,  Proci.  Cal.  Acad.  Soi.,  Vol.  VII,  1877.  p.  55. 
Pinnixa  longipa  Lookinotom.  Jhid..  Vol.  VII,  1877.  p.  156-     Streets  a&d 

EiiiasLEy,   Bull.  Essei   Inst.,  Vol.   IX,    1S77.  p.  107.     Holmes,  Froc. 

Ool.  Acad.  Sci.,  3d  Ser.,  Vol.  IV,  IS95,  p.  573,  PI.  XX,  Ggs.  19  and  20. 


Cnrapooe  oousidetably  more  than  twice 
tailed  above  and  furnished 
area.      Front  slightly  project i 
>ve  behind  the  e 


Rithi 


^ride  as  long,  somewhat  flnt- 
depression  behind  the  gastric 
;,  furnished  with  a  median  groove  and  H 
erioi  margin.  The  laat  joint  of  the  palp 
of  the  maiillipeits  is  spatulate  and  joined  near  the  base  of,  and  slightly 
exoeeding  the  preceding  joint.  Chelipeds  amnll,  short,  hairy;  baods 
obloug,  compressed.  First  two  pain  of  ambulatory  legs  slender  (the  secoud 
somewhat  larger  than  the  first),  and  furnished  with  slender,  nearly  straight 
dactyls  which  are  about  equal  in  length  to  the  propodi;  following  pair  of 
legb  enormously  developed;  merus  with  a  hind  of  flange  on  the  posterior 
margini  dactyl  stout,  carved,  much  shorter  than  the  propodas;  laat  pair 
email  and  stoat,  scarcely  reaching  beyond  the  middle  of  the  merns  of  thl 
preceding  pair;  dactyl  stout,  curved,  shorter  than  the  propodus. 

Tomales  Bay  (Lockington)!  San  Pedro,  Calif,! 

This  species  lives  in  the  tube  of  an  annelid  worm 
(Clymenella).  It  forma  the  extreme  point  of  modifica- 
tion of  this  peculiar  genua.  There  is  probably  no  other 
crab  which  has  such  great  width  relatively  to  its  length, 
there  is  certainly  no  known  species  in  which  the  fourth 
pair  of  pereopods  is  so  enormously  enlarged;  and  I 
believe  there  is  no  Brachyuran  which  exceeds  it  in 
smallness  of  size. 
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Pinnixa  faba  Dana. 

Pinnitheres  /aba  Dana,  Proo.  Aoad.  Nat.  Soi.  Phila.,  1851,  p.  248;  Crust. 
U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  381,  PI.  XXIV,  fig.  4.  Bate,  in 
Lord's  Nat.  in  Vanoouyer's  Island,  Vol.  II,  1866,  p.  271. 

Pinnixa  /aba  Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p. 
470.  CooPKR,  Rep.  Expl.  and  Sury.  Pao.  Ocean,  Vol.  XII,  Book  2, 
1860,  p.  387.  Haswell,  Cat.  Australian  Crust.,  p.  113.  Newcombb, 
Bull.  Nat.  Hist.  Soc.  Brit.  Col.,  1893,  p.  25. 

Carapace  strongly  convex,  both  longitudinally  and  transversely;  no 
transverse  ridge  behind  the  gastric  area.  Autero-lateral  margins  marked 
by  a  low  ridge  which  disappears  near  the  orbits.  Front  slightly  project- 
ing and  divided  into  two  rounded  lobes.  Autennules  transversely  plicated. 
Antennae  much  longer  than  the  width  of  the  front.  The  penultimate 
joint  of  the  palp  of  the  maxillipeds  projects  considerably  beyond  the  ter- 
minal one;  both  joints  are  more  or  less  sulcate  on  the  outer  surface. 
Hands  of  the  ohelipeds  flattened,  widest  just  behind  the  articulation  of 
the  dactyl,  and  more  or  less  pubescent  on  the  inner  side  between  the 
fingers;  fingers  gaping  at  the  base;  dactyl  curved,  acute  and  furnished 
with  a  tooth  near  the  middle  of  the  inner  margin;  and  (generally)  a  row 
of  hairs  on  the  upper  edge;  poUex  short,  nearly  straight,  and  obliquely 
truncated  at  the  tip.  First  pair  of  ambulatory  legs  shorter  than  the  sec- 
ond; dactyls  subconical  from  a  stout  base  and  slightly  curved;  third  pair 
longer  and  stouter  than  the  second,  the  dactyl  similar  in  form  though 
stouter;  last  pair  larger  than  in  most  of  the  species,  the  propodus  reach- 
ing beyond  the  merus  of  the  preceding  pair;  dactyls  more  slender  than 
those  of  the  third  pair.  Upper  and  lower  edges  of  the  ambulatory  legs 
(generally)  quite  strongly  pubescent.  Abdomen  of  the  male  tapering 
evenly  to  the  penultimate  joint,  which  tapers  more  rapidly  than  the  pre- 
ceding ones;  last  joint  about  as  lonx  as  wide  and  rounded  at  the  tip. 

Vancouver's  Island  (Smith);  Queen  Charlotte  Island 
(Newcombe);  Puget  Sound  (Dana);  Shoalwater  Bay 
(Cooper);  San  Pedro,  Calif.! 

Dr.  H.  P.  Johnson  found  several  specimens  of  this 
species  in  the  cloaca  of  a  large  species  of  Holothurian, 
Liosoma  arenata  St.  It  more  commonly  occurs  in  the 
shells  of  large  bivalved  molluscs. 
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Pinnixa  (Scleroplax)  granulata  (Rath.). 

ScUroplax  graTtvlatui  Bathbus  H.,  Proc.  U.  S.  Nat.  Mas,.  Vol.  XVI, 
1893,  p,  251. 

CBrapace  strongly  convex,  cnrving  downward  towards  all  the  margins; 
aides  rounded.  Front  very  narrow  loot  ODe-fifth  the  width  ol  the  cara- 
pace), somewhat  produced,  almost  tranxver^e  (slightly  couvei  in  Ibe 
«euler),  and  nniformly  cDQTei  above,  having  do  median  or  tmnaverse 
groove.  No  promiueuoes  behind  the  front.  Median  region  not  marked  by 
Hnlci.  Surface  of  the  carapace  more  or  lesti  graoQlated  anteriorly  and  ne^r 
the  margins,  elsewhere  smooth  aod  punctate.  A ntero 'lateral  margin 
defined  by  a  finely  gran nlatad  ridge  which  rune  parallel  to  the  iuferior 
margin  of  the  carapace  until  very  near  the  point,  where  it  disappears, 
when  it  bends  toward  the  lower  margin  but  is  not  continned  far  enongh 
to  meet  it.  Orbits  nearly  circular.  Anteuuules  nearly  transverse.  Slai' 
illipeds  nearly  longitudinal -,  merus  broad,  not  curved;  second  joint  of  the 
palp  narrow  and  longer  than  the  merus,  tapering  gradually  to  its  rounded 
tip;  third  joint  rather  narrow,  spatulate,  joined  near  the  base  of.  and 
slightly  exceeding  the  preceding  joint;  both  of  the  last  joints  are  grooved 
on  the  outer  surface  and  fringed  with  long  hair.  Chelipeds  of  the  female 
small,  granulated,  shorter  than  the  following  legxi  ha  ndti  pit  bet)  cent,  of 
moderate  size,  margins  rounded;  palm  more  or  less  indaled;  pollex  nearly 
longitudinal;  dactyl  curved.  Ambulatory  legs  slender,  cumpreased.  not 
markedly  unequal;  dactyls  very  long,  slender,  almost  straight,  about 
-equaliug  the  propodi  in  all  the  pairs,  and  furnished  with  long,  sharp. 
«orneons  tips;  the  firat  pair  is  nomewbat  smaller  than  the  seoond,  wbieb 
is  smaller  than  the  third  pair.  Abdomen  of  the  lemale  smooth  and 
Bhiuiug, 

Length  of  carapace,  female.  7.75  mm.;  breadth,  10,75  mm.;  lengtb  of 
Ihird  ambulatory  leg,  II  mm. 


Ensenada,  Lower  California  (Miss  Rathbun);   ' 
Bay,  Calif.! 

The  genua  Scieropf (IX  caonot  be  sustained,  I  believe,, 
as  some  undoubted  Pinnixas  have  a  hard  carapace  and 
there  are  transition  forma  between  granulata,  in  which 
the  third  pair  of  ambulatory  legs  ia  but  little  larger 
than  the  others,  and  the  species  in  which  the  third  pair 
is  greatly  developed.  There  are  similar  gradations 
between  the  very  wide  forms  like  longipes  and  the  nar- 
rower species  like  granulata  and  fala. 
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Genus  Paxapinnixa  Holmes. 

Carapace  maoh  broader  than  long,  the  anterior  margin  nearly  straight. 
Frontal  process  deflezed.  Orbits  nearly  round.  Anteunnles  transversely 
or  obliquely  plicated,  the  f  ossettes  communicating  with  each  other  beneath 
the  front.  Buccal  area  small,  subtriangular.  Biazillipeds  with  the  ischium 
rudimentary,  the  merus  large,  triangular;  palp  two-  or  three-jointed,  the 
last  joint  joined  to  the  tip  of  the  preceding  one.  First  pair  of  ambulatory 
legs  the  largest,  the  others  diminishing  successiTcly  in  length,  the  last 
pair  being  quite  small.  Abdomen  of  female  small,  not  nearly  covering 
the  sternal  area. 

Type.— P.  nitida  (Lock.) 

Parapinnixa  affinis,  sp.  no  v. 

Closely  allied  to  P.  nitida^  but  the  carapace  is  less  than  twice  as  wide  as 
long,  while  in  that  species  the  width  of  the  carapace  is  over  twice  its 
length;  the  surface  of  the  carapace  is  smooth  and  shining  and  the  anterior 
margin  straight.  Front  triangular,  depressed,  having  a  short  median 
groove.  Antennules  oblique.  Buccal  area  small,  triangular,  rounded  in 
front,  the  posterior  portion  partly  covered  by  a  projection  of  the  sternum. 
Chelipeds  stout,  smooth;  hand  thickened,  smooth,  rounded  above  and 
below;  dactyl  hooked  at  the  tip  and  armed  with  a  small  tooth  near  the 
middle  of  the  inner  margin,  the  upper  side  smooth;  poUez  with  two  teeth 
at  the  tip.  First  pair  of  ambulatory  legs  larger  than  the  others;  dactyls 
short  and  stout.  Next  two  pairs  comparatively  slender,  having  longer 
dactyls;  last  pair  small,  reaching  about  to  the  tip  of  the  merus  of  the 
preceding  pair;  dactyls  short  and  stout.  Abdomen  of  the  female  widest 
at  the  third  segment,  behind  which  its  shape  is  triangular,  the  tip  broadly 
rounded. 

Described  from  a  single  female  specimen  collected 
at  Dead  Man's  Island,  San  Pedro,  Calif.,  by  Mr.  F.  W. 
Bancroft,  July,  1895.  Collection  of  the  University  of 
California. 

The  maxillipeds  in  this  species  are  similar  to  those  of 
nitida.  They  were  accidentally  lost  after  I  had  removed 
them  from  the  specimen;  the  palp  appeared  to  have  but 
two  joints,  but  the  examination  was  not  made  with 
sufficient  care  to  make  me  feel  sure  of  this  point. 


t'srapace  snbpeDtagoaol,  huid.  i 
Front  proitnced.  Orbila  nearly  oiTcnlar  aod  lodgec 
ftODt,  onl;  a  i^mull  pnrt  o(  Ibem  nsibU  bom  above, 
or  traDBverse.  Buocnl  area  mnub  carved.  Maxillip 
distal  eitremiliea  (nol  aa  in  usual  (he  inner  marginal 
other  aud  separated  by  a  apace  in  wbich  Ibe  palpi 
rtidlmeiitaT;:  merns  huge  aad  ciitTed;  palp  two-joiu< 
BiilerD-aiteriial  angle  of  the  meniH.  Cbelipeda  model 
iu  tbe  male  broad  and  inflated.  Ambulatot;  legs  co 
paire  Rnbeqnal;  (onrtb  pair  sborte)!!.  Tbe  base  o[ 
male  doen  not  oover  the  whole  of  the  last  thorada  sta 

T^pe. — C.  conehitram  Hathdon. 

Cryptophrys  concharum  Re 

Uryptophryu  ntncAarum  Bathbus  M,,  Proc.  U.  S.  8 
1803.  p.  SSD. 

Carapace  atnofith,  slightlj  longer  than  broad;  a  laii 
^slrio  region  but  no  longitudinal  sulci  as  iu  pabesctt 
ale.  Antennales  large,  neartj  Iranmerae.  Ooalar  pei 
and  completely  GUing  the  orbits.  Autero -lateral  nil 
eilinled  line.  Sides  of  the  ciiriipaoe  bmadiy  rouude.1. 
iliipeds  vitb  the  outer  mnryin  curved,  the  distal  portio 
the  last  joint  of  the  palp  toiir'siiieil,  the  exlramily  w 
and  iimbiilatory  legs  margined  by  a  row  of  coarse  hairs 
widened  and  qnite  strongly  oomprejitieil;  second  pair 
tbe  otbern;  lonrlb  pair  overreaching  tbe  carpus  of  I 
diivtyU  short,  teruiina(int{  iu  slender,  curved,  corneo 
iu  the  mule  widest  at  the  second  joint;  tbe  large,  comi 
the  margin  at  tirst  convex  and  then  slightly  concave; 
segments  broader  than  hmg;  terminal  segment  subrecfa 
ronuded;  the  last  two  segments  may  be  partly  coaleacei 

Length,  ^,7  mm.;  lireadfli,  4,2  mm. 

False  Bay,  San  Diego  County,  Calif.,  fr 
of  Mji't  iirenuria  i^.  and  Puget  Sound  from 
C'n-.llta  ImirallH  Conrad  (Miss  Ratlibun). 

Described  from  specimens  from  Puget 
sent  me  by  Miss  Kathbuii.  A  specimen 
San   Diego  was  found  on  the  beach   free  ( 


^\ 
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Subfamily  ASTHENOGNATHINiE. 

External  maxillipeds  with  both  ischium  and  merus  well  developed.  Last 
pair  of  ambulatory  legs  not  rudimentary  or  abortive. 

Genus  Opisthopus  Rathbun, 

"  Carapace  usually  firm  and  unyielding;  smooth,  subquadrilateral, 
regions  not  defined;  lateral  margins  regularly  arcuated.  Epistome  very 
short.  Abdomen  seven-jointed,  in  the  male  not  covering  the  sternum 
between  the  coxsb  of  the  last  pair  of  ambulatory  legs.  Eye-peduncles 
short.  Antenna)  small,  sicuated  at  the  inner  orbital  hiatus;  basal  joint 
small.  Antennulno  obliquely  plicated.  External  maxillipeds  with  the 
ischium  well  developed,  the  merus  broad,  the  palpus  three-jointed,  the 
ultimate  joint  articulated  on  the  inner  side  of  the  penultimate.  Chelipeds 
moderate;  ambulatory  legs  subequal  in  length,  joints  flattened." 

Type. — 0.  tranaveraus  Rathbun. 

Opisthopus  transversus  Rath. 

Opisthopus  transversus  Rathbun  M.,    Proc.  U.  8.  Nat.  Mus.,  Vol.  XVI, 
1893.  p.  252. 

Carapace  thin,  convex,  transverse.  Front  deflexed,  with  a  slight  median 
sulcus.  Ischium  of  the  maxillipeds  broad;  merus  as  broad  as  long,  with 
the  autero-external  angle  broadly  rounded;  palp  large,  last  joint  '*  narrow, 
inversely  spatulate,  overreaching  the  penultimate  joint.  Chelipeds  rather 
stout;  merus  broad,  trihedral;  palm  a  little  longer  than  the  fingers,  thick, 
slightly  compressed,  margins  rounded,  lower  margin  convex.*'  Ambula- 
tory legs  similar;  second  pair  longest;  fourth  pair  shortest;  dactyls  small, 
curved,  little  more  than  half  the  length  of  the  propodi. 

Length  of  Carapace.  Width  of  Carapace. 

Male 8.5  mm 9.8  mm. 

Female ...11     mm 13     mm. 

*•        14     mm 18     mm. 

Monterey  and  Point  Loma  (Miss  Rathbun).  One 
male  from  the  shell  of  Lucapina  crenulata  Sowerby  from 
Monterey.     San  Diego! 
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Subtribe  OXYSTOMATA,  or  LEUCO- 
SOIDEA. 

Carapace  vay  Tariabl^  in   form.     Eputome  mdinimlarjr.     Baccftl   i 
I  Mrrawed   in  froal.     A.nteiiDule«  ioDgit ndioal  or  oblique.     The  aSetent 
[fmnehUl  cbanoeiii  enter  either  behiud  the  plerygostcrmiBii  regions  wid  ii 
t  ol  the  uhelipe^j.  or  at  the  autero-Utenil  sDglei;  ol  the  palate.    Teigea 
lot  the  male  io  the  Btemnia  or  tb«  com. 


Family  CALAPPrD.-E. 


(igea         J 
e   lat-        T 


Afferent  branchial  channels  opeuing  behind  the  pterjgoBluniiao  tegion* 
Ud  ID  front  of  the  cbelipeds.     The  palp  of  the  #iterual  maiillipeds 
b  'Militely  concealed  bj  the  meras.     Verges  of  the  male  on  the  oo 
last  pair  of  le|;;s. 

Genus  Platymera  Milne- Edivarda. 

Carapace  convex,  trsiieiersely  elliptical,  with  a  strong  spine  n 
Pflfal  anglDB;  a ntero- lateral  mirgiuH  arcuated  and  dentate;  (loat^ro- lateral 
margini  not  produced  into  lateral  expansions.  Front  narrow.  Orbits 
oval,  d«ep.  of  Dioderote  size,  and  fnrnishe^l  witha  prominent  Gssareiu  the 
lower  mnrj!iii.  The  bawil  anteiiUHl  i'liiil  is  sitnpite-l  in  Ihe  H-ide  Inner 
orbital  liiaiaH  and  doen  nol  reach  (he  front;  ttagellam  small.  Bnccal 
cavity  comparatively  in  Itoni  and  more  or  less  completely  divided  by  a 
median  ridge.  The  eiternal  maxillipeda  do  not  completely  coTer  the 
anterior  portion  of  the  buccal  area;  merna  anbequal  to  the  iBcbinm  and 
excavated  at  the  antero-inlerual  angle;  palp  situated  at  the  antero- internal 
angle  of  the  merns  and  not  oompleteiy  covered  over;  the  epipodite  fonna 
a  broad,  semilunar  plate  which  covers  the  opeuiugof  the  afferent  brauohial 
channels,  Chelipeds  large  and.  when  folded,  fitting  closely  to  the  body; 
merns  trigonal;  hauda  large,  compressed,  dis tally  widened,  suriiiounted 
by  a  laminate  and  dentate  crest,  and  furnished  with  a  longitudinal,  grann- 
lated  ridge  near  Ihe  lower  nide  of  the  outer  surface  Ambulatory  legs 
sleuder,  compressed,  and  furnished  with  long,  styliform  dactyls;  first  three 
pairs  subequa]  in  length,  the  fourth  the  shortest.  Sternal  plastron  oval. 
The  abdomeu  in  the  male  is  compossd  of  five  distinct  joints,  the  third  ot 
which  is  furnished  with  a  prominent,  transverse  posterior  crest. 
Ty/"  .  —  ['.  duudicliaudii  Ml lnb-Ed wards. 
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Platymera  Gaudichaudii  Milne- Edivards. 

PUitymera  Gaudichaudii  Milnk-Edwards,  Hist.  Nat.  Crnst.,  T.  II,  1837, 
p.  108.  Edwards  and  Lucas,  D'Orbigny's  Voy.  I'Amer.  Mirrid.  VI, 
Part  I,  1843,  p.  28,  PI.  XIII,  fig.  1.  Faxom,  Mem.  Mns.  Couip.  Zool. 
Harvard  Coll.,  Vol.  XVIII,  1895,  p.  32.  Rathbun  M.,  Proc.  U.  8. 
Nat.  Mn8.,  Vol.  XXI,  1898,  p.  610. 

Platymera  calif ornienais  Rathbun  M.,  Proc.  U.  S.  Nat.  Mub.,  Vol.  XVI, 
1893,  p.  253. 

Carapace  strongly  couvex,  evenly  granulated  and  furnished  with  several 
small,  depressed  tubercles.  The  anterior  margin  of  the  front  is  truncated 
and  strongly  concave  when  seen  from  in  front.  Poslorbital  tooth  very  small. 
Antero-lateral  margin  regularly  arcuated  and  armed  with  about  fifteen 
small  teeth  separated  by  concave  interspaces.  Lateral  spine  large,  straight, 
subcylindrical.  Maxillipeds  granulated;  ischium  deiitated  on  the  inner 
margin;  merns  very  deeply  excavated  at  the  antero-internal  angle.  -Merus 
of  the  chelipeds  armed  with  a  spine  at  the  infero-distal  angle,  above  which 
is  a  small  tooth;  carpus  with  some  small  tubercles  on  the  outer  surface; 
hands  also  furnished  with  several  small  tubercles  on  the  outer  surface;  the 
ridge  on  the  lower  portion  of  the  outer  surface  is  very  large  and  bears  a 
small  tooth  near  the  proximal  end;  the  superior  crest  is  more  or  less  hairy 
and  armed  with  six  teeth;  a  granulated  ridge  on  the  lower  side  of  the 
hand;  poUex  short,  subtrianguiar,  flattened,  depressed;  the  outer  margin 
of  the  tinger  is  prominent,  granulated,  and  when  closed,  is  at  right  angles 
to  the  palm.  Upper  margins  of  the  ambulatory  legs  granulated,  either  the 
first  or  the  second  pair  may  be  the  longer. 

Length  of  carapace,  41  mm.;  breadth  between  tips  of  lateral  spines,  79 
mm.;  length  ol  lateral  spine,  12  mm. 

Described  from  a  specimen  received  from  Miss 
Kathbun. 

Chili;  Panama  to  lat.  37°  0'  30''  N.,  Ion.  122°  33'  30^^ 
W.     Depth,  29  to  204  fathoms. 

Family  LEUCOSIID^E. 

Afferent  branchial  channels  opening  at  the  antero-lateral  angles  of  the 
palate.  Palp  of  the  external  maxillipeds  entirely  concealed  beneath  the 
merus.     Verges  of  the  male  on  the  sternum. 

Genus  Randallia  Stimpaon. 

Carapace  subhemispherioal,  evenly  rounded  at  the  sides,  with  two  lobes 
or  teeth  on  the  posterior  margin.  Front  narrow,  very  short,  with  a  con- 
cave anterior  margin.      Eyes  small,  and  located  in  small,  circular  orbits 


aU^trottStA   ACADEMY  OP  BOIXMCBS. 


whioh  ftre  prorided  with  tiro  of  three  uareina]  Ssinrea.  AnteDnnl«s 
■  Obliquely  plic&Ied,  the  lAminitonn  baaaJ  joint  capable  of  cloaing  over  and 
EltoiicealiQg  the  following  jointfl.  Antennie  minute,  witb  the  basal  joint 
B  MmparatiTelj'  large.     Mems  of  the  maxillipeds  enbtriaagalar,  Bborler  than 

'~  s  iBohinm,  reitcbiag  nearly  as  far  forward  as  the  front;  eiognath  broad 
d  nearly  as  bug  as  the  endognath.     Cbelip«d«  rather  long;  mems  «ab- 

^llndrical;  hand  narrow;  fingers  acute  and  Homewhal  oompreaeed.  Am- 
rbnlatory  iagB  of  moijsrala  length,  tiie  joints  not  dilated;  dnctjls  styliform.* 
''The  base  of  the  abdomen  in  the  mal«  coTsrii  the  last  thoracic  ^ternnm; 
•  distal  portion  narrowed. 


Tgpt.. 


fl  (HA. 


CL). 


RandaUia  omata  f Randall). 


ornal'i  Rasuat.l,  Jouru.  Acad.  Nat.  Sci.  Phjla..  Vol,  VIIl.  1839,  p.  129. 
Ouiaia  ornata  Gtbbih,  Proc,  Am.  Ass.  Adv.  Sd.,  1350,  p.  1S6. 
Kandatlia  orTtala  Stimp.sos,  Proc.  BohI.  8oc,  Sat.  Hiat..  Vol.  VI,  1837.  p. 

86;  Jonru.   Boat.  Soc   Nat.   Hiit,,  Vol.  VX.  1857,  p.  171.  PI.  XIS,  Ug. 

3;  Ann.  N.  Y.  Lye.  Nat.  Hist,,  Vol.  VU,  IBM,  p.  89.      Uatbbcx  M., 

Proc.  U.  8.  Nat.  Mus..  Vol.  XXI,  1898.  p.  813. 
Carapaoe  nearly  Hmootli,  but  furnished  anteriorly  with  a  few  BcatteretJ 
graunleii  and  a  few  larger  gmnnlatioDH  at  the  aides.     A  granulated  iatDtn- 

nae  on  the  hepatic  area  and  a  blnnt,  granulated  projection  ou  the 
pterygOHtomUn  regions.  A  nmall  tubercle  on  the  posterior  portion  of  the 
bmucLiul  re^iDU.  Puaterior  nluryjii  lpJ  tbs  nirujiafi'  plevfllid,  grauuinttJ. 
and  famished  with  two  poiuted  tubercles.  Maiillipeda  grannlaled,  the 
•xoguath  GOQsiderably  narrower  than  the  eudognalb.  Merua  o(  the  cheli- 
pads  BQbcyliudrical,  pustulate;  carpus  granulated;  hand  long,  palm 
inflated,  and  granulated  on  the  upper  margiu;  Bugers  slender,  salcate, 
generally  longer  than  the  palm,  and  finely  dentate.  Ambulatory  legs  snb- 
oyltndrlcal;  propodi  with  acute,  graualated  upper  margins;  dactyls  longer 
than  the  propodi;  those  of  the  first  pairs  compresued;  those  of  the  last 
depiesiied.  Abdomen  of  the  male  narrowly  triangular,  auute,  tive-jointed. 
the  tbird  jnlut  loii^«r  thau  the  two  following  ones.  Penultimate  abdominal 
segment  in  the  female  large,  smooth,  convei,  covering  nearly  the  entire 
aterauiu;  last  joint  small,  oblong,  distally  rounded.  The  sternal  surface 
in  the  female  ia  deeplj'ei  cava  ted  and  bounded  bya  promineutrim,  against 
which  the  large  seijueiit  of  the  abdoineu  closes.  The  inner  side  of  this 
aegmfut  is  hollowed  out,  thus  forming  a  capacious  chamber  for  holding 
the  ova.  Al  thf  (interior  margin  of  the  rim  is  a  deeply  concave  notch 
whicli  receivefi  the  small,  termiua]  segmeut  of  the  abdomen. 
The  uarnpaue  is  of  a  light  color  marbled  with  reddish  patches  which  are 

Iiength  and  breadth  of  a  specimen  each  43  mm. 
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Mendocino  County,  Calif.!  Santa  Barbara!  Santa 
Catalina  Island!  San  Diego!  Magdalena  Bay  and  off 
Abreojos  Point,  Lower  California  (Rathbun). 

Randallia  buUigera  Rathbun. 

RandalUa  hulUgera  Rathbun  M.,  Proc.  U.  S.  Nat.  Mos.,  Vol.  XXI,  1898, 
p.  614,  PI.  XLIST,  tig.  6. 

A  small  species.  Carapace  a  little  longer  than  wide  and  covered  with 
distinct,  smooth,  bead-like  tubercles;  a  sulcns  behind  the  tumid  hepatic 
regions,  and  in  front  and  at  the  sides  of  the  intestinal  area;  posterior 
margin  of  the  carapace  with  two,  pointed,  granulated  tubercles;  a  granu- 
lated tubercle  on  the  posterior  end  of  the  branchial  area,  an'd  a  single 
tubercle  on  the  intestinal  region;  frontal  margin  concave.  Pterygostomian 
regions  with  a  longitudinal,  tuberculated  prominence.  Antero-lateral 
angles  of  the  buccal  area  with  three  prominent  lobes  which  project  in 
front  of  the  maxillipeds.  Sternum  and  abdomen  tuberculated.  Maxilli- 
peds  with  prominent  tubercles.  Merus  of  the  chelipeds  cylindrical,  tuber- 
culated like  the  carapace;  carpus  and  hand  granulated.  Ambulatory  legs 
granulated;  dactyls  slender,  longer  than  the  propodi. 

Coloration  much  as  in  ornata. 

Magdalena  Bay,  Lower  California  (Miss  Rathbun); 
off  San  Diego,  30  fathoms! 

Easily  distinguished  from  ornata  by  the  numerous 
bead-like  tubercles  on  the  carapace  and  the  lobes  at  the 
anterior  end  of  the  buccal  area. 


Tribe  MACROURA. 

Body  generally  elongated,  though  sometimes  broad.  Abdomen  gener- 
ally large  and  exceeding  the  carapace  in  length,  the  sixth  segment  usually 
bearing  well  developed  pleopods  which,  with  the  telson,  form  a  strong 
tail-fin.  Eye-peduncles  not  lodged  in  well  defined  orbits.  Antennules 
generally  elongated  and  not  lodged  infossettes.  Antennaa  usually  furnished 
with  a  scale  (exopod)  attached  to  the  second  joint.  The  external  maxilli- 
peds are  typically  pediform.  Any  or  none  of  the  pereopods  may  be  chelate. 
The  vulvne  of  the  female  are  in  the  coxao  of  the  third  pair  of  legs. 


CALIFORIIIA   ACADKMY  Ot  SCIBMCES. 

rsk  Macrouua, 

AhdomeD  nHjmmetrical Pagtiridti^M 

Alirloinen  sym metrical, 

Gxuakeietou  caluateons;  pereopudH  mustlj  aii- jointed. 

None  ot  the  thiefl  auterior  pairs  of  pereopods  chelate..  . .  LorieaUMt  I 

All  of  the  three  auteciar  pairs  ot  pereopods  chelnta. , .  Hofimrideai  a 

First  pair,  or  Gr«t  two  pairs  of  peteopod«  obelale;  third 

pBir  iiever  chelate. 

Last  pair  of  peraopodti  rodnued,  slender,  folded. 

Thoracio  atemum  broad (latatktidra.M 

Tboracia  Htemnia  liDear Hippiden.  4 

Last  pair  of  pereopods  not  greatly  reduced ThaloMmidtaJm 

Eiosheletou  geoerallf  uoiaeons;  pereopods  seTeu-Jointed. 
.  Anteniial   sonle   large.     Swimmiog   forms  with  generally 
laterally  compressed  bodies. 

Third  pair  of  pereopoda  chelate Pavridm 

Third  pair  of  pereopoda  not  ohelale Caridra 


Subtribe  HIPPIDEA. 


Carapace  ovate  or  aahqiiadrate,  comparatiTely  smooth,  the  regious  uol  I 
well  deflued.     luteraiiteunnlary  regtou   broad.      Eyes  small.     Antennulo*.^ 
gsnerally  well  developed,  with  ous  flagellnni   elongate,  the  other  ahorl  c 
ftbaont.     AnleniDp  with  a  Ui^e  fiTe-joinled  pednnole,  with  or  without  an  ' 
aoinle.      3.Uiil]ipiTis  more  or  less    oijerculiform.       Diic-tyls  o(  tbp   nnilnila- 
tory   legs   flattened;  liftb   pair   of    leg)i   slender  and   filiform.     Thoracic 
Bternnm  linear.     Abdomen  partially  extended;  Celsou  large;  peualtimate 
abdominal   joint  with  a   pair  of   biramous    lamellate  appendages,  which, 
however,  do  not  form  a  caudal   (iu  in  couuaction  with  the   telsott.     The 
males  have  uo  abdominal  appendages,  except  the  last  pair.      FterygostO' 
mian  regions  free  from  the  epislome. 

Family  HIPPID^. 

Anleunal  acicle  small  or  absent.  MaiilUpeds  operculiform,  the  merus 
broad;  exognatb  wanting.  Firitt  pair  of  legs  not  snbchelate.  Telsoa 
elongated,  lanceolate. 

Genus  Hippa  Fah: 

Autenuulcs  of  moderate  length.  Antennal  flagellum  very  long,  stoat, 
multiarticiilate  and  strongly  ciliated.  Maiillipeda  with  the  ischinm  very 
small  and  the  merns  very  large;  the  terminal  joint  narrow  and  compressed. 
Dactyls  of  the  first  pair  o(  legs  oval  and  lamellate. 

Type.^H.  emirila  L. 


rx 
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Hippa  analoga  St. 

Hippa  timerUa  De  Saussurk,  Rev.  et  Mag.  de  Zool.,  T.  V,  1853,  p.  367. 

ORTMAyy,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  IX,  1896,  p.  232. 
Hipjya  talpoidea  Dana.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,  p.  175. 
Uipf/a  analoga  Stimpson,  Proc.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  85; 

Journ.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,   1857,  p.  486.     Mieks,  Journ. 

Linu.  Soc.  London,  (Zool.)  Vol.  XIV,    1879,  p.  324,  PI.  V,   tig.   10. 

Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  VI,  1892.  p.  537,  PI.  XXVI, 

fig.  1. 

Carapace  oblong-oval,  very  convex,  and  marked  with  irregular,  trans- 
yerse,  creuulated  lines  which  become  much  less  marked  towards  the  sides 
and  posterior  end.  An  impressed,  nearly  straight,  transverse  line  behind 
the  front,  and  an  impressed  line  which  is  concave  in  front  on  the  median 
region.  Median  lobe  of  the  front  subtrianguiar  but  rounded  at  the  tip; 
the  lateral  lobes  are  triangular  and  acute  and  project  farther  forward  than 
the  median  lobe  from  which  they  are  separated  by  round,  smooth  sinuses. 
Antero-lateral  margins  serrated.  Eye-stalks  long  and  very  slender.  Sec- 
ond joint  of  the  anteunal  peduncle  furnished  with  three  spines  of  which 
the  median  is  the  largest  and  upturned  at  the  tip;  lowest  spine  smallest; 
superior  spine  more  or  less  upturned;  flagellum  very  long,  curved  and 
bent  back  under  the  body.  Merus  of  the  mazillipeds  with  the  lobe  at  the 
antero-internal  angle  rounded.  First  pair  of  thoracic  legs  with  a  strong 
spine  at  the  supero-distal  angle  of  the  carpus  and  at  the  infero-distal  angle 
of  the  propodus;  dactyl  ovate.  Dactyls  of  the  second  and  third  pairs 
falcate,  very  broad  at  the  base,  and  subacute  at  the  tip.  Telson  narrowly 
triangular,  acute;  outer  surface  convex,  smooth,  glossy;  margins  raised 
and  furnished  with  two  rows  of  hairs,  the  inner  row  lying  on  the  surface. 

Length  of  carapace,  29  mm.;  width,  23  mm.;  length  of  telson,  19  mm.; 
width  of  telson,  9.5  mm.;  length  of  abdomen  when  extended,  37  mm. 
The  ratio  of  the  length  of  the  carapace  to  its  breadth  is  quite  variable. 

Oregon  to  Panama  on  sandy  beaches. 

Family  ALBUNEID^. 

Anterior  legs  more  or  less  perfectly  chelate.  The  maxillipeds  are  snb- 
pediform  or  only  moderately  expanded,  and  furnished  with  an  exognath. 
Telson  not  elongated,  generally  ovate  and  lamellate. 

Genus  Blepharipoda  Randall. 

Eye-pednncles  very  slender,  elongated,  cylindrical,  and  articulated  in 
the  middle.  Antennules  and  antennoo  rather  long,  with  mnltiarticulate 
flagella.  Antennro  devoid  of  an  acicle.  Merus  of  the  maxillipeds  narrow, 
similar  to  the  carpus;  carpus  not  produced  at  its  antero-external  angle. 

Type. — B.  occidental^  Randall. 
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Blepharipoda  occidentalis  Randall.  ^H 

BkpAaripotla  oecidentalin   Bakdai.l,   Jooru.  Acnd.  Xat.  Sci.  PbiU.,  Vol. 
vni.   1839,  p.  131,  PI.  TI.      GiBBBS.  Proc,  Am.  Asa.  Adr.  ftui.,  1850. 
p.  187.     Dana,  Orusl.  U.  S.  Expl.  Eipd..  Part  I,  1832,  p,  *06.     Stimf- 
SON,  Joorn,  Boat.  800.  Snt.   Hist..  Vol.  VI,  1857,  p.  186;  Proc.  Ac«d. 
Nat.  Soi.  Phila.,  IS5S,  p. '230.      Miebx,    Jouiu.   Liun.   Boo.   Loudoa, 
Vol.  XIV.  IS79,  p.  334.      OitTMANN,    Zool.   Jahrb.  Abth.  t.  Sysl.,  Bd. 
IX,  1898,  p,  222. 
Cniapace  obioag,  soabroiiB  iii  [rout,  but  ismootb  and   piinotrtte   behitid. 
The  middle  of  the  oarapsoe  is  elevated,  forming  a.  longitudinal  ridj^e  wliicb 
eadrauteriorly  in  a  spine  immediately  tioliiud   the  transverse  postfrontal 
impruaaioii.     A  tmuaverae  impreHaion  behind  the   mediao  region  and  an 
oblique  one  on  either  side  termiuatiug  at  the   last   latwal   spine.      Front 
irith  a  median  spine  separated   b;  a  rounded  ainns  from  the  more  promi- 
nent triantjiilar   Bpine-tippnl,  lateral  teeth.      Antero'latenil  margin   vith 
three  Urge  npines  and  a  smaller  fourth  spine  eome  distance  further  baak. 
th^  last  joint  of  the  eje-peduncteH  is  but  little  longer  than  the  preceding 
ouB,     Anteunnlos  with  the  upper  iagelluui  long  (over  oue-half  the  length 
of  the  carapace)  and  strongl;  ciliated;  lover  flagellom  scarcely  aa  long  at 
the  pedunele.     Peduncle  of  the  antenuw  long  (nearly  one. half  the  length 
of  the  carapace),  the  last  two  joints  cylindrical  and  ciliated  on  the  ontei 
surface;  flugellnm   curled,  atrongly  ciliated   on  one   aide,  and  somewhat    h 
shorter  than  the  pednncle,     laobium  of  the  mniillipeds  dentate  on  lli«  ^j 

ing  conaiderably  beyond  the  middle  of  the  merus.  Chelipeds  strong; 
merua  short,  slout,  with  one  or  more  spines  ou  the  lower  sidei  carpus 
soabrouB  externally,  with  the  supero-distal  angle  produced  into  a  largo, 
compressed,  triangular,  apine-tipped  tooth;  at  the  liase  of  this  tooth  the 
npper  margin  ia  armed  with  a  variable  number  of  spines,  and  there  may 
be  several  small  spines  on  the  anterior  edge;  hand  flattened,  the  onter 
surface  scabrous  and  furnished  with  two  spines,  one  near  the  base,  the 
other  behind  the  gap  between  the  lingers;  a  spine  near  the  middle  of  the 
lower  margin,  in  front  of  which  there  may  be  several  smaller  ones;  pollei 
brood,  triangular,  much  compressed,  with  the  inner  margin  armed  with  a 
variable  number  of  spines;  dactyl  rather  slander,  curved,  and  apiny  on 
the  ooter  edge.  The  ambulatory  legs  have  the  anterior  margins  of  the 
carpi  apiunloua  and  the  antero. distal  angles  produced;  dactyls  subfaloi- 
(orm,  but  varying  greatly  in  shape  in  the  different  paira.  The  slender  last 
pair  of  legs  ends  in  a  email,  well  developed  chela.  The  lateral  expansions 
of  the  lifth  abdominal  segment  are  subacute.  The  inner  ramus  of  tbe 
nropods  is  narrower  than  the  outer  aud  articulated  near  the  middle  of  the 
aide  of  the  peduncle,    the   outer   one  joined  to   the  tip,      Telson   short. 
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suborbioular,  thick  and  conyex  in  the  middle,  but  with  the  sides  laminate. 
Length  of  carapace,  46.5  mm.;  breadth  of  carapace,  35  mm. 
Length  of  carapace,  47     mm.;  breadth  of  carapace,  36  mm. 

San  Diego  (Randall)!  Monterey  (Miers);  Santa 
Monica,  Calif.!  Estero  Bay!  San  Quentin  Bay,  Lower 
California! 

Genus  Lepidopa  Stimpson, 

Eye-peduncles  lamellate,  compressed,  almost  sqnamiform;  corneas  rudi- 
mentary. Antennnles  long.  Antennas  with  a  very  small  accessory  joint; 
flagellum  very  short.  Maxillipeds  with  the  fourth  joint  produced  at  the 
antero-external  angle  into  a  lobe  which  reaches  to  or  beyond  the  distal 
extremity  of  the  fifth  (penultimate)  joint. 

Type. — L.  scutellata  (Fabr.) 

Lepidopa  myops  St. 

Lepidopa  myops  Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1860,  p. 

241.     Miers,  Journ.  Linn.  Soc.  (Zool.)  London,  Vol.  XIV,  1879,  p.  333, 

PI.  XIV,  fig.  16. 
Lepidopa  myops  Ortmakn,  Zool.  Jahrb.  Abth.  f .  Syst.,  6d.  IX,  1896,  p.  226. 

Carapace  oblong,  with  an  obtuse  median  ridge,  and  marked  with  trans- 
verse grooves.  Fi'ont  trilobed,  the  median  lobe  roimded  and  shorter  than 
the  lateral  lobes,  which  are  acute.  A  spine  at  the  antero-lateral  angles. 
Posterior  margin  of  the  carapace  deeply  concave  in  the  center.  Ocular 
peduncles  oblong,  broadly  rounde<l  in  front,  the  cornea  when  present 
minute  and  located  on  the  margin  near  the  antero-lateral  angle.  Anten- 
nules  ciliated  and  over  twice  the  length  of  the  carapace.  Antennie  shorter 
than  the  carapace;  a  thin  lamina  on  the  inner  side  of  the  basal  joint; 
acicle  minute;  flaelglum  scarcely  as  long  as  the  peduncle.  Chelipeds  stout; 
hand  high,  and  strongly  compressed;  poUex  very  short  and  curved;  finger 
rather  slender,  curved,  and,  when  closed,  lying  nearly  at  right  angles  to 
the  long  axis  of  the  hand.  The  dactyls  are  compressed,  falcate,  dissimilar. 
The  second,  third,  and  fourth  abdominal  segments  are  furnished  with 
wide,  wing-like  expansions  which  diminish  in  length  and  breadth  pos- 
teriorly.   Telson  about  as  wide  as  long  and  rounded  at  the  sides  and  apex. 

Length  of  carapace,  15  mm.;  breadth,  17  mm. 

Cape  St.  Lucas  (Stimpson);  Lower  California!  San 
Diego  (five  specimens)! 

The  small  teeth  on  the  median  frontal  lobe  mentioned 
by  Stimpson  are  present  on  only  a  part  of  the  speci- 
mens I  have  seen. 
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Subtribe  GALATHEIDEA. 

Soatram  preseut.  Boily  Qalleuenl,  the  carapace  dividei]  b;  a  luleraJ 
[tnumour&l)  liue.  Abdomeu  flatleued.  th?  sides  ot  the  segmeutH  genemll;- 
Ifttei'ally  produced.  Tail-fin  well  developed,  Ptetjgoatoinian  region*  tree 
from  the  epiatome.  Eiterunl  antenan;  toar-jainted.  the  second  and  third 
joiuta  fuaedi  aeicle  amnll  or  absent.  First  pair  of  pereopods  obebtte;  ibe 
laat  pair  ahelate.  rnJLineutnry,  aud  folded  iu  the  brauchial  chamber. 

Legion  PORCELLANINEA. 

Carapace  broad,  smouth.  AntemiuleH  eonoeuled.  Auteunie  long  Had 
K en erally  furnished  with  a  scale.  Ischium  at  (he  maiiliipeds  broad  aad 
fiftlteiied;  roerus  broad,  with  a  prominent  inner  lobr.  Chelipeda  Urge, 
often  tiatteued;  lirat  three  pairs  o[  ambiilntorv  legs  well  developed;  Inet 
pair  slender,  inflexed.     Abdomen  loosely  bent  under  the  trunk. 

These  crabs  in  the  form  of  the  carapace,  the  bend  of 
tho  abdomen,  and  in  their  fiattened  raaxillipeds  resem- 
ble the  true  Brachyura;  but  these  resemblances  are  not 
indicative  of  true  affinity  for  both  groups  had,  in  all 
probability,  an  independent  origin  from  Macrouraii 
ancpstors. 


Genus  Petrolisthes  St. 

Carapace  snbovate,  depressed,  generally  longer  than  wide.  Front  triaa- 
galar,  entire  or  deulate,  usually  depressed,  the  margins  more  or  leas 
undalated.  Eyes  of  rather  large  size.  First  basal  joint  of  the  antennte 
very  short,  not  reaching  the  upper  margin  of  the  carapace;  the  second 
joint  is  flattened  and  more  or  less  cristate;  flagellum  long.  Chelipeda 
broad  and  Qattened;  the  carpus  elongated,  with  or  without  teeth  on  the 
inner  margin.     The  dactyls  of  the  ambnlatory  legs  are  short  and   etont 
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Petrolisthes  cinctipes  (Randall). 

Porr.ellana  cinctipes  Raxdall,  Journ.  Acad.  Nat.  Soi.  Phila.,  Vol.  VIII, 

1839,  p.  136. 
Porcelkma  rupicola  Stimpson,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  85;  Jonrn.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  480,  PI.  XIX, 

fig.  2.     Bate  in  Lord's  Nat.  in  Vancoaver's  Is.,  Vol.  II,  1866,  p.  276. 
Petroliathea  rupicolus  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  227. 

LocKiNGTON,  Ann.  Nat.  Hist.  (5),  Vol.  II,  1878,  p.  396.     Newcombe, 

Bull.  Nat.  Hist.  Brit.  Col.,  1893,  p,  30. 
Petrolisthes  cinctipes  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X,  1897, 

p.  278. 

Carapace  longer  than  wide,  and  quite  distinctly  areolated;  the  anterior 
fK>rtion  is  roughened  by  minute  prominences  and  the  branchial  regions 
are  transversely  finely  striated.  Front  triangular,  depressed,  blunt,  trans- 
versely concave  above,  with  a  rounded  notch  on  either  side  of  the  base 
next  to  the  orbit.  Antero-lateral  margin  marked  by  a  raised  line.  Ocular 
peduncles  somewhat  flattened;  superior  margin  of  the  orbit  slightly  con- 
cave. Antennal  peduncle  granulated;  the  flagellum  may  exceed  one  and 
one-half  times  the  length  of  the  carapace,  and  is  furnished  with  a  few 
setio  which  are  longer  than  the  width  of  the  joints.  Ischium  of  the  max- 
illipeds  finely  rugose,  the  distal  margin  transverse  and  broadly  rounded; 
the  outer  border  is  prolonged  into  a  lobe;  the  lobe  on  the  inner  side  of  the 
merus  is  prominent  and  distally  rounded.  Chelipeds  granulated  above; 
a  small  tooth  at  the  antero-distal  angle  of  the  merus;  carpus  slightly 
tapering  towards  the  distal  end;  no  teeth  on  the  anterior  margin  but  the 
inner  angle  is  prominent  and  evenly  rounded;  the  posterior  surface  of  the 
carpus  is  rugose,  the  upper  edges  of  the  projecting  rugte  forming  a  rough 
ridge  along  the  posterior  margin  which  terminates  distally  in  a  tooth; 
hands  strongly  flattened,  outer  edge  acute,  nearly  straight  along  the  mid- 
dle; tips  of  the  Angers  curved.  Ambulatory  legs  more  or  less  rugose,  the 
merus  expanded  and  nude;  propodi  hairy  and  furnished  with  a  few  short 
spinules  near  the  distal  end  of  the  posterior  margin;  dactyls  short,  hairy, 
curved,  acute,  and  generally  furnished  with  a  few  minute  spines  below. 
The  posterior  pair  of  sutures  in  the  telsou  is  oblique. 

Length,  20.5  mm;  breadth,  19.75  mm. 

Vancouver's  Island  (Bate,  Newcombe);  Humboldt 
County,  Calif.!  San  Francisco  Bay!  Monterey!  Santa 
Barbara!  Santa  Catalina  Island!  San  Diego!  San  Miguel 
Island;  west  coast  of  Lower  California  and  Gulf  of  Cali- 
fornia (Lockington). 
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Thi3  is  one  of  the  moat  common  of  our  California 
crabs  and  is  generally  found  under  rocks  at  low  tide. 
According  to  Ortmanii  (1-c.)  "Die  in  Philadelphui 
aufbeivahrten  Originate  Randall's  zeigen,  dass  cinctipes 
dieaelbe  Art  ist  wie  rupicola.  Dor  von  Randall  aiige- 
gebeue  fundort  '  Sandwich-Ins,'  beruht  offenbar  auf 
der  unter  seitiem  Material  vorgekommeuen  Verwechs- 
lung  der  Localitaten."  I  am  unable  to  follow  Ortmann 
in  uniting  eriomerua  St.  with  this  species.  The  two 
forms  occur  together  on  a  great  part  of  the  California 
coast  and  keep  perfectly  distinct. 

Petrolisthes  eriomerus  St. 

PetroUilhci  friomertii  Stimpsos,  Ann.  N.  Y.  Lyo.  Nal.  Hist.,  Vol.  X,  p. 
Ilfl.     LocKiNOTON,  Ann.  Nat.  Hist.  (5),  Vol.  II.   187S.  p.  397, 

Closelj'  HUied  td  cinciipen.  Carapaca  t;moath  unci  punctate,  tboiigh  there 
.  KTe  often  minute  prominauces,  eapeciallj  auteriorly,  which  ate  nnt  so 
marked  as  iu  the  preceding  BpeoisH.  Front  not  so  Btionglj  deflened  na  iu 
1.  The  antennio  may  be  over  twice  the  length  of  the  carapace  aud 
e  deToid  of  selin.  Distal  extremity  nf  the  ischium  of  the  moiillipeds 
more  or  less  Irnncaled.  Chelipeds  longer  and  smoother  than  in  c'mctipes; 
thflcarpuflis  narrower  and  has  the  sides  parallel;  the  antero-inlerual  angle 
is  macU  less  prominent  and  the  ridge  on  the  posterior  margin  rougher. 
The  merns  joints  of  the  ambulatory  legs  are  Iiair;  and  less  dilated  than  in 
the  preceding  species.  The  last  pair  of  sutures  on  the  telson  is  tranS' 
verse  or  nearly  so. 

Humboldt  County,  Calif. ,  to  San  Francisco  Bay ! 
Point  Mendocino  (Stimpson)!  I  have  collected  numer- 
ous species  at  the  latter,  or  type  locality.  Cinctipei*  is 
also  abundant  in  the  same  place. 

Genus  Pachycheles  Stimpson. 

Carapace  rouud-ovate,  or  sub  orbicular,  and  not  longer  than  wide,  the 
posterior  portion  of  the  subbrancbial  region  subquadrate  and  eepatated 
from  the  larger  anterior  porliou  by  a  meuibrauous  interval.  Front  but 
little  prod  need,  subacute,  edeutnlous.    First  jointof  theanteuual  peduncle 
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produced  and  joined  to  the  margin  of  the  carapace;  second  joint  at  some 
distance  from  the  orbit.  Chelipeds  thick  and  roughened;  carpus  short. 
Dactyls  short  and  terminating  in  a  single  claw. 

Type, — P,  groMtmanua  (Gderix). 

Pachycheles  rudis  8t, 

Pachychdea  rudis  Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1862, 
p.  76;  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  228.  Lockington,  Ann. 
Nat.  Hist.  (5),  Vol.  II,  1878,  p.  404.  Newcombk,  Bull.  Nat.  Hist.  Soc. 
Brit.  Col.,  1893,  p.  30.  Ortmanx,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  X, 
1897,  p.  294. 

Carapace  nearly  smooth,  quite  strongly  convex  longitudinally,  and  finely 
striated  on  the  branchial  regions.  Front  short,  deflexed,  entire,  and 
hairy  above.  Sides  of  the  carapace  evenly  rounded  and  marked  by  a  raised 
line.  Sinus  in  the  posterior  margin  deep  and  subacute  in  the  middle. 
Superior  margin  of  the  orbit  concave  but  not  raised;  outer  angle  of  the 
orbit  acute.  Distal  end  of  the  ischium  of  the  maxillipeds  evenly  rounded; 
inner  lobe  of  the  merus  prominent,  rounded.  Chelipeds  unequal,  with  a 
rough,  irregular,  granulated,  or  tuberculated  upper  surface,  which  is  more 
or  less  hairy;  merus  with  an  anterior  tooth;  carpus  short,  about  as  broad 
as  long,  the  anterior  margin  laminate,  angular,  and  often  furnished  with 
one  or  more  teeth;  the  posterior  margin  is  convex  and  the  upper  surface 
bears  two  more  or  less  evident  longitudinal,  granulated  ridges;  hands 
broad,  subtriangular,  very  uneven  above,  and  furnished  with  a  rounded 
protuberance  near  the  middle;  the  lower  surface  is  glossy  and  very  finely 
granulated  at  the  center,  but  the  granules  become  larger  towards  the  mar- 
gins; fingers  stout,  granulated.  Ambulatory  legs  stout  and  more  or  less 
rugose;  dactyls  short,  curved,  and  furnished  with  two  or  three  spines 
below;  posterior  margins  of  the  propodi  with  a  few  spines. 

Length,  14.5  mm.;  breadth,  15.25  mm. 

British  Columbia  (Newcombe);  Humboldt  County, 
Calif.,  to  San  Francisco  Bay!  Monterey!  Santa  Rosa  Is.! 
Santa  Catalina  Is.!  Found  under  rocks  at  low  tide. 
Lockington  states  that  he  found  young  specimens  of 
this  species  in  a  bottle  of  material,  without  label,  from 
Lower  California. 
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Pachycheles  pubescens,  ep.  nov. 

GHlapaae  Buborbicnlitte,  not  so  coQTex  lougitnditililly  oe  in  rudii,  itod 
more  or  leas  diatiuctlj  nreolated  in  front,  wbeii>  it  is  marked  b;  sidbU, 
tr&nsTeree  puuctnres.  Branchinl  ve);ioDH  IransTeriiely  striated.  Siuna  of 
the  poBterior  mnrgiii  of  the  cntapnce  subnoute  diiil  Dot  iiently  so  deep  bb  in 
(he  preceding  apeciea.  Frout  entire  moderately  defleied.  soraewhal  pro- 
duced ntid  roviudad  iu  the  cuntoi.  The  membraiiutix  iuterritl  beparutiag 
the  porta  of  the  aubbraiichial  region  ia  uearly  vertioul.  Eyos  large.  An- 
tenuul  peduuule  oompreaaed.  Superior  orbital  maryiu  concave;  postorbital 
tooth  Route.  The  iacbium  of  the  maxillipedH  in  finely  tianaversely  rugose 
nail  the  distal  margio  is  more  or  less  truiicated.  Upper  Sl1rfn(^e  of  the 
ohelipeda  sot  rngoae  or  tnberculmted,  but  coaraoly  granulated  aoil  aetose; 
graniilationa  large,  smootb.  abiuing,  generally,  tranaverse,  those  on  the 
hand  larger,  beooming  more  acoto  towards  the  outer  aide,  where  they  gire 
rise  to  a  denticulnted  mari^iui  a  tooth  on  the  anterior  margin  of  the  merus; 
nrpiis  geaenilly  a  little  wider  thiLU  long,  the  anterior  margin  laoiiQate  and 
ont  into  three  or  four  teeth  aiiaed  with  aecondary  denticles,  which  are 
ffioat  uumeroua  on  the  proiiranl  tootb;  hand  similar  in  shape  to  that  of 
rudit;  lingecs  ataut.  the  inner  margins  hairy.      Lsga  stout,  setose.     Pro- 

'  podi  and  daotyU  Kpinnlous  belotr. 

Length  of  carspace,  15  mm.;  width,  15  mm.;  length  of  carpus,  11.5  mm.; 

^  Width,  11.5  mm.:  length  of  hand,  22  mm.;  width,  n  mm. 

Drake's    Bay,    Calif.!     Farallon    Islands!     Humboldt 

County,  Calif.! 

This  species  differs  from  Punhyckeles  setimanus  (Lock- 
ington),  the  types  of  which  I  have  examined,  in  its 
somewhat  narrower  carapace,  more  prominent  front  and 
broader  pollex. 

Collection  of  the  University  of  California. 

Legion  GALATHEINEA. 

Carapace  elongated,  generally  rugose,  and  quite  distinctly  areolated ;  ros- 
trum prominent,  acute.  Ocular  peduncles  abort  and  stout,  and  lodged  in 
incomplete  orbita.  Anteunules  not  lodged  in  foasettea.  Aatenuffi  with 
the  second  and  third  joiuts  ofteu  coalesced;  flagellum  long.  Maiillip«ds 
subpediform,  the  iacbinm  and  mecus  narrow.  Chelipeda  ofteu  slender 
and  elongated.  Fifth  ambulatory  legs  feeble  and  inflexed.  Abdomen 
broad  and  bent  under  the  body;  in  the  female  the  second  to  fifth  aegments 


CALIFORNIA    STALK-EYED    CRUSTACEA.  Ill 

generally  bear  appendages;  in  the  male  there  are  often  sexual  appendages 
on  the  tirst  two  segments,  and  the  appendages  on  the  three  following 
segments  may  be  well  developed  or  rudimentary;  the  last  pair  of  append- 
ages is  always  well  developed  and  forms,  with  the  telson,  a  strong  tail-fin. 

Genus  Munida  Leach. 

Carapace  rugose,  generally  spinous,  the  cardiac  area  distinctly  defined; 
the  iufero -lateral  regions  are  not  swollen  out  and  are  separated  from  the 
dorsal  surface  by  a  well  defined  margin.  Rostrum  slender  and  styliform, 
with  a  supraorbital  spine  on  either  side  of  the  base.  Ocular  peduncles 
free;  eyes  noimal.  Chelipeds  and  ambulatory  legs  elongated  and  slender. 
One  or  more  of  the  abdominal  segments  usually  furnished  with  a  series  of 
spinules  on  the  anterior  dorsal  margin. 

Type. — M,  rugoaa  (Fabb.). 

This  genus  is  represented  off  the  coast  of  California 
by  a  species  Munida  (Grimothea)  gregaria,  the  Oalathea 
gregaria  of  Fabricius,  which  still  appears  to  be  of  uncer- 
tain systematic  position.  Miers  considers  it  the  young 
of  Munida  subrugoaa^  while  Henderson  thinks  it  doubtful 
that  such  is  the  case.^  Owen^  reports  this  species  from 
''off  San  Francisco." 

Genus  Pleuroncodes  Si. 

Near  Munida,  Carapace  rugose,  with  the  infero-lateral  margins  swollen 
out  so  that  the  sutures  (anomoural  lines)  are  visible  from  above.  Rostrum 
styliform,  with  a  supraorbital  tooth  on  either  side  of  the  base.  Ocular 
peduncles  free;  eyes  large,  normal.  Insertion  of  the  antennte  not  con- 
cealed beneath  the  antero-lateral  angles  of  the  carapace.  Merus  of  the 
maxillipeds  unarmed,  the  peuultimate  joint  slightly  dilated. 

Type, — P,  monodon  (Milne-Edwards). 


1  Se«  Mien'  Catalogae  of  New  Zealand  Crustacea,  p.  168 ;  Henderson,  Challenger  Reports 
Vol.  XXVn,  p.  124;  and  Milne-Edwards  and  Bouvler,  Ann.  Sci.  Nat.  (7),T.  XVI,  1894 
pp.  256  and  314. 

3  Zdology  of  Beechy's  Voyage,  Crustacea,  1839,  p.  87. 
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Pleuroncodes  planipes  SI. 

>  PUitrontodet  planipu  STrHP.iON,  Ana.  IT.  V.  Lyo.  Nat.  Hist.,  Vol.  VH, 
1860,  p.  2U.  A.  Milne- Edwards,  and  Bodviib,  Ana.  Bci.  Nat.  (7). 
T.  XVI.  IS94,  pp.  21S  and  24S. 

OloBely  aUied  to  P.  monodon  from  Ihe  poaat  ot  Chili.     Carftpace  crossed 

by  BetOBB  BtriiB  but,  witb  tbe  exceptiou  o(  a  few  Hpimtlea  bebiud  the  aopm- 

ctbital   taetb,  deroid  of   spines.      Ro.itrum   long,  vecy  aleader,  soabrouK 

ftbove,  and   cantiaueii   back  upon   Iha  rarapaoe  as  a  caHua;  snpraocbital 

teeth  apiue-like.     A  spine  at  the  rounded  an tero- lateral  Biigli>  of  Ihe  cani- 

paoe,  behind  which   there  area  few  apines  on   the  margin.     Ocular  ped- 

DDoles  not  reauliiug  the  lip  of  the  loatrum;  eyea  large.     Maxillipedij  with 

,   a,  small   Hpine  at  the  autero-interaal   augle  of  the  ischium:  pennltimate 

I  Joint  moderately  dilated,     Chelipeda   long,   Bleuder,  and   Bpiaons;  mems 

1  aleuder,  trigouous,  spinnloiia,  eipeoielly  ou   the  edges,  sad    generally  ei- 

Ifeeediug   the   tip   ol  Ihe   rostrum;  carpne   apiuouB;    hand   long,    narrow, 

luloiia,  with   the  apper  and   lower   margins  parallel:  lingere   slender, 

■  Mmight.  longer  than   the  palm,  the  tips  curved.     Amhulatory  legs  sca- 

lb,  oiliated,  with  the  penultimate  jointa  flattened.    .Vbdomeu  devoid  of 


'This  species,"  says  Stimpaoii,  "lives  in  the  open 
iccean,  aud  is  sometimes  found  iu  vast  quantities  in  the 
Pacific  o£E  the  American  Coast.      It  was  taken  by  Mr, 

Grayson  in  N,  Int.  2V',  W.  Ion.  130-.  In  March,  1S.59, 
it  was  thrown  ashore  in  considerable  numbers  at  Mon- 
terey, California." 

Ninety  miles  southwest  of  San  Francisco,  Calif.!  150 
miles  southwest  of  Cape  St.  Lucas,  Lower  California, 
numerous  specimens! 

Subtribe  PAGURIDEA. 

Carapace  with  a  lateral  (anomoitral)  liue.  Fterygostomian  regions  free 
from  the  epiatome.  EiteruBl  auteume  with  a  fiie-joiuted  pedtincle  and, 
generally,  with  an  acute,  movable  ncicle.  Firet  pFiir  of  pereopods  large, 
chelate,  often  uneiiual:  last  pair  small  and  generally  more  or  less  chelate. 
Abdomen  asymmetrical,  the  lower  and  oft^n  the  upper  side  membranous; 
the  appendages  generally  reduced  or  absent,  aud  commonly  occurring  only 
on  one  side. 
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Legion  LITHODINEA. 


Carapace  broad,  often  resembling  that  of  the  Braohyura.  Rostrum 
generally  well  developed.  Third  ambulatory  legs  snbequal  to  the  preced- 
ing pair;  last  pair  feeble,  chelate,  and  folded  in  the  branchial  chamber. 
Sternum  wide.  Abdomen  bent  under  the  thorax;  in  the  male  it  is  devoid 
of  appendages,  but  in  the  female  the  first  segment  m  ly  bear  a  small  pair, 
and  each  of  the  four  following  segments  often  has  an  appendage  only  on 
the  left  side. 

Ekt  to  the  Genera  of  Lithodinea. 

Carapace  smooth  and  produced  laterally  into  two  wings,  which 

conceal  the  ambulatory  legs Cryptolithodes. 

Carapace  not  so  produced. 

Carapace  devoid  of  spines  or  tubercles  on  the  upper  surface. 

Carapace  much  flattened,  hairy ffapalogaster . 

Carapace  not  much  flattened;  acicle  curved (Edignathus, 

Carapace  not  much  flattened;  acicle  straight Dermaturua, 

Carapace  with  spines  or  tubercles  above. 

Carapace  with  deep  pits  above PhyllolUhodea, 

Carapace  not  deeply  pitted. 

Abdomen  membranous.    Carapace  spiny. . . .  AcanthoUthodea. 
Abdomen  furnished  with  calcareous  plates. 

Carapace  tuberculated LopholUhodea, 

Carapace  spiny LUhodes. 

Genus   Hapalogaster  Brandt. 

Carapace  flattened  and  marked  with  chitinous,  uncalcified  lines;  lateral 
margin  with  teeth  or  spines.  Last  joints  of  the  external  maxillipeds 
dilated.  Chelipeds  depressed,  very  unequal;  hands  more  or  less  trigonal, 
moving  horizontally.  Ambulatory  legs  depressed.  Abdomen  soft,  loosely 
inflexed,  the  basal  segment  with  a  transverse,  calcareous  plate  on  either 
side. 

Type. — H,  Mertenaii  Brandt. 

Hapalogaster  cavicauda  St. 

Hapalogaster  cavicauda  Stimpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII, 
1860,  p.  81,  PI.  I,  fig.  7;  Proc.  Acad.  Nat.  Sci.  Phila.,  1868,  p.  232. 
ScHALFEEW,  M^lau.  biol..  Tome  Xni,  p.  326,  du  Bull.  Acad.  imp.  sci. 
St.  Petersb.,  Tome  XXXV,  p.  332.  Boas,  Vid.  Selsk.  Skr.,  6  Boekke, 
Natur.  og  Math.,  Afd.  1,  2,  18»4,  p.  IM,  PI.  VI,  fig.  200.  Bouviee, 
Ann.  Sci.  Nat.  (7),  Tome  XVIII,  1894,  p.  166,  PI.  XI,  fig.  2,  and  PI. 
XII,  figs.  1,  15,  27  and  29;  Ibid.  (8),  Tome  I,  1896,  p.  2,  et  seq. 
8 
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Body  and  lega  mucli  fiatteaed  aud  denaely  coTered  with  sboTt  hair. 
Carapnoa  Habcordate,  nearly  smooth,  but  Tougheaed  or  grauniated  at  the 
insertions  of  the  hairs.  Front  short,  acute,  narrovly  triangalar.  Post' 
orbital  tooth  large,  acate,  aad  extending  nearlyaa  far  forward  as  the  front- 
Superior  orbttiJ  mnrgiu  concave  and  furnished  with  n  smBll,  acate  tooth 
which  is  separated  from  the  postorbital  bj  a  deep  Gssare.  The  portion  of 
the  an teto- lateral  margin  in  frout  of  the  cervical  grooTO  is  oonvei,  sub- 
laminate,  edentate,  aud  separated  from  the  portion  behind  the  groove  by 
an  inoision;  two  marginal  teeth  ot  the  origin  of  the  sutures.  Ooulor 
peduncles  short,  hairy,  and  ewoUen  at  the  base,  where  the;  are  famished 
with  B  small,  smooth  tttbercle.  AotenniD  about  as  long  aa  the  carapace; 
acicle  ovate,  acute,  very  thin,  more  or  less  tianspatent,  and  margined  by 
hairs  on  both  sides;  a  smooth,  slender  spine  joined  beneath,  and  reaching 
nearly  to  the  tip  of  the  acicle.  Second  joint  of  the  palp  of  the  maxillipeds 
with  a  rounded  inner  lobe;  last  joint  ronuded  diataUy  and  somewhat  Sat- 
teued.  Chelipods  Qattened,  not  tuberculated,  anterior  margin  of  the  merna 
produced  and  cut  into  two  teeth;  carpus  produced  into  a  tooth  at  the  pos- 
tero-distal  angle  and  beariug  a  tingle  spine  at  the  proximal  end  of  the 
anterior  margin;  larger  hand  with  one  or  more  small,  calcareons  tubercles 
on  inner  face  behind  the  articulation  of  the  dactyl;  inner  margin  of  the 
smaller  hand  produced  into  a  rounded  lobe  behind  the  base  of  the  dactyl; 
the  fiogem  of  the  smaller  hand  are  excavated  within,  the  edges  corneous 
and  armed  with  smalt,  oaleareoua  denticles.  Ambutalor;  leg«  muob  flat- 
tened and  very  hairy,  the  anterior  margins  deeply  incised,  forniing  fonr  or 
five  closely  approximated  teeth  on  each  of  the  larger  joints;  posters- distal 
angle  of  the  carpi  produced  into  a  tooth  or  lobe  which  is  very  prominent 
on  the  third  pair;  dactyls  short,  Qattened,  the  curved,  oorneOTia  tips 
tnrned  obliquely  to  the  plan«  of  compression.  The  abdomen  is  broad  and 
beut  abruptly  at  about  the  third  aegment.  the  reSeied  portion  not  so 
hairy  as  the  upper  side;  the  calcareoua  plates  on  the  basal  segment  are 
wide  and  separated  by  a  membranous  interval  in  which  there  is  no  median 
plate.  In  the  female  the  left  side  of  the  abdomen  is  coriaceous  and  seg- 
meutally  inciBe<l. 

Leugth  of  carapace  from  tip  of  rostram,  17  mm;  breadth,  19  mm.;  length 
ot  large  hand,  2S  mm.;  leugth  of  sioall  band,  20  mm. 

Northern  to  southern  California!  Monterey  (Stiinp- 
Bou)!     Found  under  rocks  at  low  tide.     Common. 
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Hapalogaster  Mertensii  Brandt. 

HapcUogcuter  Mertennii  Bbandt,  Melanges  biologiques,  Tome  I,  1850,  p. 
58.  Stimfson,  Journ.  Bost.  Soo.  Nat.  Hist,  Vol.  YI,  1857,  p.  480. 
ScHALFEEw,  MeUng.  biol.,  Tome  XIII,  1892,  p.  327,  figs.  4  and  5a, 
da  Bull.  Aoad.  imp.  soi.  St.  Peiersb.,  Tome  XXXY,  1892.  p.  .333. 
Newcombk,  Bull.  Nat.  Hist.  Soo.  Brit.  Col.,  1893,  p.  28.  Bouvieb, 
Ann.  Sci.  Nat.  (8),  Tome  I,  1896,  p.  4  et  seq. 

Carapace  with  scattered  tufts  of  setsB  on  the  upper  surface.  Rostrum 
acuminate,  longer  than  in  cavicauda,  A  large,  sharp  spine  at  the  outer 
orbital  angle,  and  a  smaller  sharp  spine  on  the  superior  orbital  margin, 
separated  from  the  last  by  an  incision.  No  marginal  spines  in  front  of  the 
cervical  groove,  but  behind  it  there  are  five  slender  spines  which  decrease 
in  size  posteriorly.  Merus  of  the  large  cheliped  armed  in  front  with  a  pair 
of  large  spines  having  a  small  spine  on  either  side;  carpus  armed  with 
several  spines  subserially  arranged;  hand  narrow,  with  three  rows  of 
large  spines  on  the  outer  surface  and  a  row  of  smaller  spines  on  the  upper 
edge;  in  the  smaller  hand  there  are  four  spines  on  the  outer  border,  three 
on  the  inner  edge,  a  row  of  three  spines  on  the  upper  surface  near  the 
inner  side,  and  a  single  spine  between  this  row  and  the  outer  edge  near  the 
gap  between  the  fingers.  Ambulatory  legs  armed  with  s^arp  spines  on 
the  anterior  margin. 

Described  from  five  specimens  in  the  National 
Museum  from  Kadiak,  Alaska  (No.  19471),  collected  by 
W.  J.  Fisher. 

Sitka  (Brandt);  Kadiak  (Schalfeew)  I  British  Columbia 
(BouYier);  near  Victoria  (Newcombe). 

Hapalogaster  Grebnitzkii  Schcdfeew. 

Hapalogaster  Orebniizhii  Schalfkew,  MSlang.  biol.,  Tome  XIII,  1892,  p. 
329,  figs.  3a  and  36,  du  Bull.  Acad.  imp.  sci.  St.  Petersb.,  Tome 
XXXY,  1892,  p.  335.  BouviER,  Ann.  Sci.  nat.  (8),  Tome  I,  1896,  p.  4 
et  seq. 

Closely  allied  to  MertenriL  Carapace  devoid  of  prominent  tufts  of 
setaB.  Rostrum  prominent,  acuminate;  a  large  spine  at  the  outer  orbital 
angle  and  a  sharp  spine  on  the  superior  orbital  margin  which  is  relatively 
larger  than  the  corresponding  spine  in  the  preceding  species.  Margin  of 
the  carapace  behind  the  cervical  groove  armed  with  five  spines,  which 
decrease  in  size  posteriorly.  Legs  armed  with  setose  spines.  The  merus 
of  the  large  cheliped  is  similar  to  that  of  Mertensii,  but  the  carpus  has 
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foTer  BpiDSE  above;  band  Bhaped  as  in  iferlemiil,  but  having  ouly  two 
rows  of  spines  on  the  outer  surface  and  a  row  of  small  spines  on  the  inuBT 
edge;  there  is  n  broad,  smooth  interval  on  the  outer  Hurface,  which  in 
MfrtfHiii  is  armed  with  the  mediau  row  of  spiues.  The  number  and 
arrangement  of  the  spines  on  the  smaller  hand  is  the  same  »b  iu  the  pre- 
ceding speuies,  with  the  eioeptiou  that  (here  is  no  spine  behind  the  gap 
between  the  lingers. 

Described  from  numerous  specimens  in  the  National 
Museum  from  Humboldt  Bay  (No.  19443,  Albatross  col- 
lection); Behring  Is.,  Kadiak  la.  (Schalfeew). 

Genus  Dermaturus  Brandt. 

CarHpiiL*e  more  or  less  lyrnte,  devoid  of  prominent  spines  or  tnbercles 
and  mnrked  with  transverse  striie;  lateral  margins  nunrmed.  Bostrnm 
triaugulnr,  simple.  A  small  tooth  on  the  margin  of  the  orbit  within  tb« 
outer  orbital  angle.  First  and  second  joints  of  tho  antenna  with  a  spine 
at  the  outer  angle;  aaicle  oblong,  straight;  last  two  joints  of  the  pedancle 
subcjlindrioal.  Last  two  joints  of  the  maxillipeda  not  dilated.  Cbelipeds 
ver;  unequal,  not  flattened;  bauds  rounded,  fingers  eicavated  within. 
Ambulatory  legs  subcyliudriaal;  dactyls  spiny  below  and  armed  with 
long,  sharp  claws.     Abdomen  soft,  loosely  inflcied. 

7'ype.  —  D.  ManiHi;  Bhasd-v. 

Dermaturus  Maadtii  Brandt. 

Dermaluriii  Maadtii  Bbandt,  Bull,  phys.-math.  Acad.  imp.  sci.  St. 
Petersb.,  Tome  VIH,  1850.  p.  50;  Melanges  biologiques.  Tome  I, 
I860,  p.  58.  Stimpson,  Proe.  Aoad.  Nat.  Soi.  Phila.,  1858,  p.  232, 
BooviBK,  Ann.  Sci.  nat.  (7),  Tome  XVIH,  1895.  p.  173;  /bid.  (8),  Tome 
I,  1896,  p.  19. 

Hapalojiasltr  Mandlii  8<.-halfeew,  Melang.  biol..  Tome  XIU,  1892,  p.  333, 
SgB.  2  and  5c,  da  Bnll.  Acad.  imp.  iu>i.  St.  Fetersb.,  Tome  XXXV, 
1892.  p.  338. 

Carapace  narrowly  lyrate,  not  muoh  wider  behind  than  in  front,  the 
apper  snrface  nnarmed,  but  marked  with  prominent,  traasverae  strife,  the 
anterior  edges  of  which  are  furnished  with  short,  appressed  setio.  Bos- 
tram  prominent  triangular,  having  a  minute  knob  of  granules  just  behind 
the  auule  tip.  Onter  orbital  angles  acute,  reaching  about  as  [ar  forward 
as  the  middle  of  the  rostrnm;  a  smal),  but  prominent  tooth  on  the  trans- 
verse posterior  margin  of  the  orbit  a  short  distance  internal  to  the  outer 
angle.     Eye-peduncles  with  transverse,  setose  ridges.     The  spine  at  the 
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outer  angle  of  the  second  joint  of  the  antenna  is  long  and  narrow,  reach- 
ing beyond  the  middle  of  the  aoicle;  acicle  narrow,  oblong,  straight,  the 
tip  ronnded,  the  margins,  especially  the  inner,  setose.  The  last  two  joints 
of  the  maxillipeds  are  not  dilated.  Chelipeds  with  transverse  granulated 
ridges  which  are  furnished  with  a  fringe  of  appressed  setae  on  the  distal 
side;  merus  of  the  large  cheliped  with  5-6  teeth  on  the  anterior  margin; 
carpus  armed  in  front  with  three  teeth,  the  proximal  one  being  quite 
prominent;  hand  crossed  by  double  rows  of  granules  which  become 
broken  up  into  separate  groups  on  the  poilez;  fingers  with  tufts  of  setae; 
merus  of  the  small  cheliped  armed  in  front  with  several  spines  which 
decrease  rapidly  in  size  towards  the  distal  end;  anterior  margin  of  the 
carpus  with  three  teeth,  the  proximal  one  much  the  largest;  hand  narrow, 
anterior  margin  of  the  palm  with  four  small  teeth  at  the  ends  of  lines  of 
granules;  fingers  hairy,  longer  than  the  palm;  a  group  of  granules  above 
the  base  of  the  dactyl.  Ambulatory  legs  crossed  with  setose  striae;  claws 
long  and  sharp. 

Described  from  two  specimens  obtained  from  the 
National  Museum. 

Pribyloff  Is.  (Brandt);  Kadiak  Is.;  Behring  Is.  (Schal- 
feew);  lat.  55°  34'  30"  N.;  Ion.  162°  31'  45"  W.;  19 
fathoms! 

Genus  (Edignathus  Benedict, 

Carapace  lyrate,  convex,  devoid  of  spines  or  tubercles '  and  furnished 
with  a  short  simple  rostrum.  Antennal  aoicle  flattened,  the  inner  margin 
thick  and  concave,  the  outer  thin  and  convex;  last  two  joints  of  the 
peduncle  subcylindrical;  flagellum  long.  Maxillipeds  subpediform;  the 
last  two  joints  dilated.  Chelipeds  unequal;  tips  of  the  fingers  excavated 
within.  First  three  pairs  of  ambulatory  legs  subequal,  subcylindrical; 
dactyls  with  curved,  corneous  claws.  Abdomen  soft,  thick,  broad,  and 
loosely  inflexed,  the  basal,  and  to  a  less  extent,  the  last  two  segments 
strengthened  by  calcareous  plates. 

Type,—0.  Brandti  (Schalfeew). 

This  genus  is  closely  allied  to  Dermaturus  with  which 
it  has  been  united  by  Bouvier.  It  differs  from  Derma- 
turu8  in  having  a  more  or  less  crescent-shaped  acicle, 
in  the  different  marking  of  the  carapace,  and  in  not 
having  the  last  two  joints  of  the  maxillipeds  dilated. 
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(Edignathus  Brandti  (SchalfKetv). 

li-laug.  biol.,  Tome  Xm,  18S2,  p.  330, 
p.  Bci.  St.  Petersb..  Tome  XXXV.  1892, 
p.  336. 
(EdignathiiA  Oilti  Bekedict,  Proo.  U.  S.  Nat.  Mas.,  Vol.  XVn,  18W.  p.  487. 
Dtrmaliirua  OilU  Bodvikb,  Aun.  gci.  iiut.  (8),  Toiue  I,  1896,  p.  19. 

Campaoe  lyrste,  coDvei  above,  and  ooTered  with  flat  ncate-lika  plates 
which  are  estoue  on  the  anterior  margin.  Rostrum  short,  triaDgulor,  Aoute 
and  curved  downwards.  Outer  orbital  angle  snbaante,  the  inner  orbital 
tooth  represented  by  a  minute  prominence.  Dpper  unrfaoe  of  the  antenna! 
aoicU  Euruisheil  with  minute  epines;  lower  inrtace  amooth.  Cbelipeds 
Tery  niiequal  aud  oovered  with  low.  granulated,  wart-Uke  taberclea;  in 
the  larger  oheliped  the  aulerior  margin  ol  the  uierua  ts  prodnceil  sud  cnt 
into  three  or  four  teeth;  the  anterior  margiu  of  the  carpns  ia  furuiahed 
with  a  Jatlged  tooth  near  the  base;  [he  hand  ia  large  and  Bwoileu,  the  Hn- 
gers  are  somewhat  gaping  at  the  base,  the  tips  eioavated  within.  In  the 
smaller  cheliped  the  prooeas  on  the  anterior  side  of  the  merua  is  genei- 
Mj  ont  into  two  small  tenth;  a  tooth  on  the  anterior  margin  of  the  car- 
paa;  tiie  hand  is  narrower  aud  ieis  tumid  than  in  tbe  large  cheliped;  the 
Bngers  are  deeply  excavated  within  and  meet  alongthe  entire  inner  margin; 
outer  margin  corneous  like  the  tip  and  armed  with  a  few  small  leetb. 
Ambulatory  legs  more  or  less  hairy;,  a  groop  of  small  apiues  ou  the  iufero- 
distal  angle  of  the  propodi;  dactyls  ending  in  black,  curved,  acute  tipa 
and  armed  below  with  live  or  six  blaok  spines.  Abdomen  aoveied  with  a 
short  pubescence;  the  margins  fringed  with  long  haira;  the  oalcareons 
plates  on  the  last  two  segments  iiicouspicnoua.  Fonr  two-jointed,  nni- 
ramouB  appendages  on  the  left  side  of  the  nbdomeu  in  the  tenuile.  The 
margin  of  the  left  side  of  the  al>domeu  iu  the  female  ia  hardened  and  aeg- 
mentally  inoised,  but  this  ia  not  the  case  iu  the  male. 

Length  of  carapace  from  tip  of  the  rostrum  to  the  posterior  emargina- 
tion.  13.S  mm.;  breadth,  15.6  mm.;  length  of  large  cheliped,  40  mm.; 
lenutb  of  small  cheliped,  28  mm. 

Alaska  (Benedict)!  British  Columbia!  Humboldt 
County,  Calif.,  to  San  Francisco  Bay! 

This  speciea  is  often  found  ou  the  rocks  among  the 
mussels.  It  may  be  easily  recognized  by  its  lyrate 
carapace  covered  by  the  very  peculiar  scale-like  plates 
and  the  very  unequal  chelipeds  with  their  wart-like 
tubercles. 

Through  the  kindness  of  Mr.  Benedict  I  have  exi 
ined  the  types  of  his  GUli  (No.  18525,  U.  S.  Nat.  Mas] 
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(Edignathus  inermis  (St.). 

Hapalogasler  inermis  Stimpson,  Ann.  N.  Y.  Lyo.  Nat.  Hist.,  Vol.  VII, 
1860,  p.  243.  ScHALFEBw,  M^lang.  biol.,  Tome  XIII,  1892,  p.  326, 
da  Bull.  Acad.  imp.  sol.  St.  Petersb.,  Tome  XXXV,  1892,  p.  332. 
Newcombb,  Bull.  Nat.  Hist.  Soo.  Brit.  Col.,  1893,  p.  28.  Boovibb, 
Ann.  Soi.  Nat.  (7),  Tome  XVIII,  1895,  p.  172. 

DermcUurua  inermis  Bouvieb,  Ann.  Soi.  Nat.  (8),  Tome  I,  1896,  p.  19. 

'*  Carapace  longer  than  broad,  smooth  above  except  where  some  minute 
transverse,  setose  scabrosities  or  minute  squamoe  are  sparsely  distributed, 
occurring  most  abundantly  toward  the  sides.  Margins  unarmed,  smooth. 
No  sinus  at  the  juncture  of  the  cervical  suture  with  the  lateral  margin. 
Rostrum  convex  above,  almost  carinated;  apex  scarcely  acute.  Inner 
orbital  tooth  minute,  inconspicuous.  Outer  orbital  tooth  (antero -exterior 
angle  of  the  carapax)  far  less  prominent  than  the  rostrum.  Acicle  rather 
short  and  broad,  irregularly  somewhat  dentated  along  the  exterior  margin. 
Feet  subcylindrioal,  almost  naked,  rugose  above  with  minute  and  some- 
what rounded  setose  tubercles;  dactylus  three-fourths  as  long  as  the  penult 
joint  and  armed  with  a  long  unguiculus.  Plates  of  the  first  joint  of  the 
abdomen  narrow. 

** Length  of  carapax,  0.4;  breadth  posteriorly,  0.38  inch." 

Puget  Sound  (Stimpson);  Queen  Charlotte  Is.  (New- 
combe);  Sitka  (Schalfeew). 

Judging  from  Stimpson's  description,  0.  Brandti  is 
very  closely  related  to  this  species  and  not  improbably 
will  prove  identical  with  it.  The  setose  squamae  in  the 
specimens  of  Brandti  I  have  seen  were  thickly  set  in- 
stead of  ''sparsely  distributed/'  the  upper  surface  of  the 
carapace  being  almost  entirely  covered  by  them,  except 
a  small,  narrow  area  along  the  median  line,  where  they 
were  small  and  scattered.  Stimpson's  specimen  was 
probably  immature  and  the  character  that  separates 
Brandti  maybe  due  to  age.  In  all  the  characters  except 
the  abundance  and  distribution  of  the  squamae  Brandti 
agrees  with  Stimpson's  description.  Schalfeew  consid- 
ered his  Brandti  closely  allied  to,  if  not  identical  with 
inermis,  and  Bouvier,  who  had  a  specimen  of  the  latter 
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at  hand,  stales  that  it  agrees  perfectly  with  the  deacrip- 
tiou  and  figures  of  Brandli.  The  specimen  Bouvier 
called  iiie.rmi»,  however,  may  not  have  been  that  speciee, 
for  if  it  agreed  perfectly  with  Schalfeew'a  description 
and  figures  of  Brandti,  it  could  not  agree  perfectly  with 
Stimpson's  description  of  inermis.  The  figure  of  Brandti 
shows  the  squama?  on  the  carapace  to  be  thickly  set. 

Genus  Acantholithodes  Holmes. 

Carnpaae  lyrate,  QntteueJ.  uiid  cavered  with  setose  Epiii«B.  Rostiam 
prouiaent  nnd  termiuated  b;  strong  spines.  The  first  basal  joint  of  the 
anlentiie  has  one  or  mote  spiues  on  the  outer  side;  the  second  basal  joint 
is  produced  forwards  ou  the  outer  side  iuto  ft  loug,  poioted  process  whose 
outer  mftTgin  is  armed  «ith  several  stroug  spines;  sciclea  pointed,  spiuj, 
joiueil  to  the  end  of  the  second  joint  above  the  spin;  process;  fourth  nod 
fifth  basal  joints  subcylindrioal.  The  iachinnt  of  the  maxillipeds  is 
widened,  produced  forward  at  the  an tero -internal  angle,  nnd  dentate  on  the 
inner  niargiii;  the  last  two  joints  of  the  palp  are  not  markedly  dilated. 
The  legs  are  covered  with  setose  spines;  cbelipeds  of  moderate  size;  more 
or  less  unequal;  fingers  excavated  within  and  furnished  with  calcsreoas 
teeth  and  cotneoufl  ejtremities.  First  of  the  three  pairs  of  ambalalorj' 
legs  Biibequal,  Abdomen  soft,  the  integument  spiny;  the  first  and  last  two 
segments  strengthened  by  calcareous  plates. 

Tj/pe.~A.  hiepidua  (Btimpmok}. 

Acantholithodes  hispidus  (St,). 

Dermaturui  hltpidvi  Stimpbon,  Ann.  N.  Y.  Lye.  Nat.  Hiat.,  Yol.  VH, 
1860.  p.  242.  Wbitbavks,  Can.  Nat.  (3),  Vol.  VIII.  1878.  p.  471. 
BoDviKB,  Ann.  Sci.  Nat,  (7),  Tome  XVIII,  p.  17*  et  seq.,  PI.  SI, 
figs.  3  and  Ifl;  ] 894,  PL  XU.  figs.  2,  16,  and  31;  /6iif.  (8).  Tome  I,  1896. 
p.  19. 

Atantlmlilhodef  hispidut  HoLHUa,  Froc.  Cal.  Acad.  Sci.  (2),  Vol.  IT.  IS9S. 
p.  573. 

Carapace  flattened,  lyrate,  covered  with  long  setose  spines,  which  b«oome 
somewhat  larger  towards  the  margins.  Median  region  tumid  and  separated 
from  the  cardiac  by  a  very  deep,  transverse  sulcus;  a  prominent  depression 
between  the  median  and  branchial  regions.  Rostrum  quite  large  and  end- 
ing iu  three  spines;  a  large  fourth  spine  above  and  behind  the  median  one. 
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Eye-pedunoles  hispid  and  retractile  against  the  anterior  margin  of  the 
carapace.  Anteunnles  large.  Antennae  shorter  than  the  carapace;  first 
basal  joint  with  a  spine  on  either  side;  second  joint  produced  into  a  long 
acute  process  whose  outer  margin  is  armed  with  four  or  five  spines;  acide 
narrow,  acuminate,  armed  externally  with  numerous  spines  and  about 
equaling  the  lower^piny  process.  Ischium  of  the  maxillipeds  with  two 
small,  subcorneal  teeth  on  the  outer  surface  near  the  antero-iuternal  angle; 
merus  hispid,  not  dilated,  and  longer  than  the  ischium;  last  joint  of  the 
palp  flattened  below.  Chelipeds  unequal,  very  spiny;  two  or  three  very 
large  spines  on  the  anterior  margin  of  the  merus  and  carpus;  in  the 
larger  hand  the  palm  is  inflated,  the  fingers  deflexed,  shorter  than  the 
palm,  excavated  within,  corneous  tipped,  and  furnished  with  calcareous, 
molar-like  teeth.  In  the  smaller  hand  the  palm  is  not  so  strongly  inflated, 
the  fingers  are  longer  and  straighter  and  more  deeply  excavated  within; 
the  corneous  tips  are  more  extensive  and  the  calcareous  teeth  are  smaller 
and  more  numerous.  Ambulatory  legs  spiny,  somewhat  compressed; 
dactyls  about  two-thirds  the  length  of  the  propodi.  Abdomen  short, 
broad,  and  soft,  the  spines  not  so  large  as  on  the  carapace;  on  the  basal 
segment  there  is  a  median  plate  and  two  wide  lateral  ones;  the  plate  on 
the  penultimate  segment  is  oblong;  the  last  one  is  small,  rounded,  and 
about  as  long  as  wide. 
Length  of  carapace  from  tip  of  rostrum,  58  mm.;  width  of  carapace,  56  mm. 

Monterey  (Stimpson)!  Vancouver's  Is.  (Whiteaves); 
'' California 'M 

A  rare  species.  Stimpson's  description  was  drawn 
from  a  small  female  which  was  somewhat  broader  than 
long,  .85  in.  by  .9  in.  Our  description  is  taken  from  a 
single  male  from  Monterey  collected  by  Dr.  Hitter. 

Genus  Phyllolithodes  Brandt. 

Carapace  triangular,  and  provided  with  rounded  tubercles  which  sur- 
round an  excavated  area  on  the  dorsal  surface;  lateral  margins  armed  with 
spines.  Rostrum  prominent,  ending  in  two  cornua.  Acicle  of  the  an- 
tennaB  cut  into  prominent  lobes.  Chelipeds  unequal,  spinose.  Ambula- 
tory legs  subcylindrical  and  armed  with  spines.  Abdomen  furnished  with 
calcareous  plates  in  which  is  a  central  membranous  area. 

Type. — P,  papillo8U8  Brandt. 
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Phyllolithodes  papillosus  Brandt. 

PhylMUhoHfs  papillomif  Bkanut,  Bnll.  phja.-malh.  Acad.  St.   Pelerab., 
Tome  VH,  I84B,  p.  176.     SrniPsoN,  Jouru.  Boat,  Soc.  Nat.  Hisl.,  Vol. 
VI,    1S5T.  p.  476:   Proo.   Acad.   Nat.  Sci.  Phila.,  185S,  p.  231;   Ann. 
N,  Y.  Lyo.  Nat.  Hist.,  Vol.  VU,  1862.  p.  80;  Whiteaves,  Csn.  Nut.  (2), 
Vol.  Vm,    1878,   p.  471.     BouviKB.   Auu.  Soi.  Nat.  (7).  Tome  XVIU, 
1895,  p.   174,  PI  XI,  fig.  12;  PI.  XII,  figs,  14  and  25;  PI.  Sm,  fig.  1; 
/bid.  (8),  Tome  I.  18B8,  p.  22. 
PelaUietrtu  belUanwt  White,   Proo.  Zool.  Soc.  London.   1856,  p.  134.  PI. 
XLIl;  Anu.  Nal.  Hiat.  (2),  Vol.  XV,  IBHf,,  p.  307.     Bate.  Ptoc.  Zool. 
Boa.  London.  1864;  in  Lord's  Nat.  in  Vauconver'a  Is.,  Vol.  U,  1866, 
p.  275. 
Carapace  triaugnlar  and  covered  with   atrawfa^rry-like  tubercles  wbleli 
form  a  smaller  elevated  triangle  whose  sides  are  parallel  lo  the  sides  of  the 
oarapftce;  a  pair  of  large,  deep  pits  on  Ihe  dorsal  surface.     Rostrum  prom- 
inent, divided  into   two,   blnnt,  diverging,  obliqaely  oompreaRed  horns. 
ftod  bearing  on  the  npper  tide  a  higb.  bilobed  creat.     Ou  (he  under  side 
of  the  roHtmm  tbere  is  a  apiuy  process  directeil  forwards  nnJ  earring 
slightly  upwards,  above  the  base  of  which  is  a  pnir  of  much  smaller  spines. 
An teto -lateral  margin  constricted  behind  Ihe  hepatic  regions.    A  subacnts 
spine  at  the  outer  orbital  angle  which  is  directed  forwards,  downwards, 
and  slightly  inward;   two  spines  of  unequal  length  jnet  external  to  [be 
postorbitnl;   behind  the  constriction,   the  a ntero- lateral  margin  ii  armed 
with  three,  long,  slender,  rather  blunt  spines  which  exceed  the  anterior 
ones  in  length.     The  postero-laleral  angles  of  the  cnmpaue  are  produced 
outwnrds  into  flattened  eipausions  which  beor  three  blunt  projections, 
the  anterior  one  of  which   is   elongated,  slightly   compressed,  painting 
upwards,  outwards  and  forwards;   the  posterior  projection  is  short  and 
rounded.     Foaterior  margin  of  the  carapace  transverse  and  furnished  with 
H  row  of  rounded  tubercles.    Anteunal  acicle  furnished  with  three  smooth, 
flattened,  suhequal.  spatulate  processes.     The  ohelipeds  are  unequal  and 
thickly  covered  with  long,  slender,  more  or  less  compressed,  blunt  spiaes, 
which  are  largest  on  the  merus  and  carpus  and  gradually  diminish  in  size 
toward  the  tip  and  lower  margin  of  the  baud;  the  two  bands  tA-e  similar; 
fingers  stout,  corneous -tipped,  and  eicavated,  the  oater   aides  furniahod 
with  numerous  tufts  of  setn.-.     Ambulatory  legs  aubaqual,  snboylindrical, 
wid  thickly  coveted  with  long  apiuea  similar  lo   those  of   the  chelipeds. 
Basal  abdominal  segment  nearly  vertical  and  deeply  pitted  ou  either  side 
lihe  the  following  segments. 

Length  of  carapace  from  tip  of  the  rostral  horn,  52  mm.;  width  between 
tips  of  poatero-laleral  horns.  61  mm. 

Kadiakls.  (Brandt);  Vancouver's  la.  (Bate,Whiteave8); 
Monterey  (White);  "  Califoriiia  ",  several  specim 


CALIFORNIA   STALK-EYED    CRUSTACEA.  123 

Phyllolithodes  bicornis  (Bate). 

Petalocerua  bicornis  Bate,   Proo.  Zool.  Soc.  London,   1864,   p.  664;   in 

Lord's  Nat.  in  Vancouver's  Is.,  Vol.  n,  1866,  p.  271. 
Phyllolithodes  bicornis  Bouvieb,  Ann.  Soi.  Nat.  (8),  Tome  I,  1896,  p.  22. 

This  species  is  evidently  closely  allied  to  papillosus.  The  carapace  is 
**anteriorly  produced  into  two,  horizontal,  horn-like  processes.  The  sec- 
ond pair  of  antennae  have  a  compound  scale,  consisting  of  two  large  and 
two  short  compressed  processes,  and  a  third  joint  is  furnished  with  two  or 
three  sharp,  short  strong  processes.**  This  species  differs  from  papillosus, 
according  to  Bate,  ''in  having  a  horizontal,  bifurcate  rostrum  to  the 
carapace,  being  more  distinctly  tuberculated,  and  in  the  pereopoda  being 
more  strongly  spinated." 

Color,  yellow,  with  purple  between  the  tubercles. 

'*  Dredged  in  Esquimalt  Harbor  in  ten  fathoms  of 
water/' 

The  character  of  the  rostrum  does  not  distinguish  this 
species  from  papilloausj  as  I  have  seen  in  the  latter 
species  all  stages  between  prominent  rostral  spines  and 
short,  blunt  knobs.  Of  the  other  distinguishing  char- 
acters I  cannot  speak.  Had  not  Bate  specimens  of 
papillo8U8  from  near  the  same  locality  for  comparison, 
one  would  be  inclined  to  regard  this  species  as  a  syno- 
nym of  the  preceding  one. 

Genus  Cryptolithodes  Brandt, 

Carapace  transverse,  nearly  smooth,  high  in  the  middle  and  produced 
laterally  into  two  wing-like  expansions  which  cover  the  ambulatory  legs. 
Rostrum  broad,  flattened,  deflexed.  Antero-lateral  margins  arcuate,  often 
dentate,  and  meeting  the  postero-lateral  margins  at  an  angle.  Ocular 
peduncles  quite  slender  and  approximated  at  their  enlarged  bases.  An- 
tennules  separated  by  a  considerable  interval,  the  first  joint  enlarged. 
First  basal  joint  of  the  antennae  very  short;  second  joint  with  a  crest  above 
and  a  large  process  on  the  outer  side;  acicle  broad  and  laminate;  flagellum 
rather  short.  Ischium  of  the  maxillipeds  small,  the  inner  margin  denticu- 
lated; merus  with  the  outer  surface  flattened;  joints  of  the  palp  compressed. 
Chelipeds  unequal  and  more  or  less  covered  by  the  carapace;  hands  stout, 
compressed,  the  fingers  excavated  within.     The  three  anterior  pairs  of 
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ambulntoTj  legs  are  suberjusl,  created  above  toi  b  put  of  Iheir  lengtb; 
dactjls  with  curved,  aciite  tips.  Abdomen  flattened,  IriaugnUr.  fitting 
ueatl;  into  n  depression  in  the  ateruum;  bebind  the  entire  basAl  segmenl 
the  abdomen  bends  abrupt!;,  and  the  Ibreefollowing  segments  are  divided 
iutt  a  median  row  of  plates  wltb  a  series  of  lateral  plates  oa  eitber  sidei 
the  pennUimate  segment  is  deToiil  of  lateral  platen  and  conceals  the 
minute,  triangular  telson. 

Tgpe.—C.  (jy.irrHBBANDI. 


Cryptolithodes  typicus  Brandt. 

OrffptolUKoden  Ujpkw  Brasot,  Bull,  phys-raath.  Aoad.  St.  Petereb.,  Tome 
VII,  1849,  p.  175;  and  Torae  XI,  1853.  Stihpsos.  Journ.  Boat.  Sua, 
Nat.  Hist..  Vol.  VI,  1857.  p.  *72,  PI.  XIX;  Proo.  Aoad.  Nat.  Sci. 
Phila.,  1858,  p.  S31.  Bate,  Proa.  Zool.  Soe.  Loudon.  18M;  in  Lord'i 
Nat.  iu  Vancouver's  Is.,  Vol.  II.  18S6,  p.  27t.  Boitvieb,  Ann.  Sci. 
Nat.  (7),  Tome  XVTU,  1895.  p.  189.  and  (8),  Tome  I.  1896.  p.  2S. 

Carapace  very  wide.  KoBtnim  very  much  defleied,  not  distallj  widened. 
the  upper  surface  rounded,  the  anterior  extremity  tninented  with  lb* 
angles  ronuded.  Lateral  angles  of  the  carapace  acute;  tbe  posterior  mar- 
gin bulges  outward  very  alightly  iu  tbe  middle.  Seen  from  below  the 
carapace  is  strongly  oonoave  and  not  at  all  flattened  out  towards  the  sideii. 
Tbe  depreesiou  between  tbe  cardiac  and  median  region  ia  shallow.  Teeth 
oa  tbe  posterior  margin  of  tbe  carapace  obscure;  those  on  the  autero' 
lateral  margin  small.  Orbital  sinus  much  less  deep  than  iu  tUchtntU. 
Chelipeds  very  low,  rounded  tubercles;  lar^e  hand  with  the  outer  surface 
tuberculated  and  the  apper  side  ronuded;  small  baud  acute  above.  The 
meruB  joiuts  of  tbe  ambulatory  legd  are  furnished  below  with  a  deep 
groove  bounded  bythe  sharp,  produced,  lower  margins.  Abdomen  orossed 
by  transverse  ridges. 

Described  from  a  small,  dried  specimen  in  the  U.  S. 
National  Museum  (No.  3475)  collected  by  Dall  at  Bel- 
koffsky  Bay,  Alaska  {25  fathoms). 

Northern  California  (Brandt);  Monterey  (Stimpson); 
Vancouver's  la.  (Bate). 
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Cryptolithodes  sitchensis  Brandt. 

Cryptolithodts  sitchensis  Brandt,  Bull,  phys.-math.  Acad.  imp.  sci.  St. 

Fetersb.,  Tome  XI,   1853,  p.  133;  Melanges  biologiques,  Tome  I,  p. 

654.     Stimpson,  Journ.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  476; 

Proc.  Acad.  Nat.  Sci.  Phila.,   1858,   p.  231.    Newcombe,  Bull.  Nat. 

Hist.  Soc.  Brit.  Col.,  1893,  p.  26,  PI.  XI.    Bouvier,  Ann.  Sci.  Nat.  (7), 

Tome  XVni,    1895,   p.   189,   PI.  XI,  figs.  11  and  15,   PI.  Xn,  fig.  26; 

Ibid,  (8),  Tome  I,  1896,  p.  28. 
Cryptolithodes  alta-Jissura  Bate,  Proc.  Zool.  Soc.  London,  1864,  p.  665; 

Ann.  Nat.  Hist.  (3),  Vol.  XV,  p.  485;  in  Lord's  Nat.  in  Vancouver's 

Is.,  Vol.11,  1866,  p.  271. 

Carapace  transversely  subelliptical;  median  region  high  and  surmounted 
by  a  ridge  or  crest,  which  extends  to  the  middle  of  the  front  anteriorly;  a 
pair  of  transverse  ridges  extending  upon  the  hepatic  region  from  the  sides 
of  the  median  elevation.  Behind  the  median  region  the  carapace  is  much 
inflated  and  rounded  and  furnished  with  a  rounded  elevation  behind  the 
depression  at  the  posterior  end  of  the  median  area.  Median  ridge  obsoles- 
cent on  the  posterior  portion  of  the  carapace.  Surface  of  the  carapace 
smooth,  microscopically  very  closely  punctated,  and  furnished  here  and 
there  with  very  small,  rounded  tubercles  which,  in  some  specimens,  are 
almost  entirely  absent.  The  rostrum  is  deflexed  at  an  angle  of  about  45 
degrees  and  widened  towards  the  distal  end,  which  is  transverse  and  fur- 
nished with  a  small  median  tooth.  The  lateral  expansions  of  the  carapace 
are  produced  forwards  to  about  two-thirds  the  length  of  the  front,  forming 
a  large  deep,  rounded,  orbital  sinus  on  either  side.  The  antero-lateral  mar- 
gins are  strongly  arcuated,  curving  most  sharply  a  little  in  front  of  the 
middle,  the  posterior  third  being  almost  straight  and  much  more  nearly 
longitudinal  than  transverse;  the  antero-lateral  teeth  are  eight  to  ten  in 
number  and  separated  by  concave  interspaces  of  variable  length;  they  are 
small  and  variable,  often  subacute,  but  sometimes  reprelsented  by  small 
undulations.  The  lateral  angles  of  the  carapace  much  exceed  90  degrees, 
and  the  lateral  teeth  are  larger  than  those  in  front.  Posterior  margin 
strongly  arched,  and  generally  devoid  of  teeth,  although  there  may  be  one 
or  two  small  ones  near  the  lateral  angles.  A  very  prominent  longitudinal 
crest  on  the  pterygostomian  regions.  The  ocular  peduncles  are  smooth, 
bent  upwards,  and  flattened  above,  the  bases  much  enlarged.  The  superior 
crest  on  the  second  joint  of  the  antennas  is  short  and  high  and  the  lami- 
nate outer  process  is  triangular,  produced  at  the  postero-external  angle, 
and  extending  forward  in  a  sharp  point  considerably  exceeding  the  fourth 
joint  of  the  peduncle;  the  fifth  joint  is  strongly  compressed,  having  a 
high,  thin  crest  on  the  upper  side,  which  is  produced  at  the  distal  end; 
flagellum  nearly  naked,  scarcely  as  long  as  the  peduncle;  the  aciole  is  very 
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Ihin,  QDarmed,  aboal  as  wide  na  loug,  coudats  above,  vary  strongly  curved 
eiternally,  the  npturubd  inner  margin  somewhat  irregular  and  nearly 
■ttaigfat.  The  ischinm  of  the  miiiilUpedB  is  small,  trigonal,  the  outet 
ADgle  fnrnislied  vitha  timall  tooth;  of  the  two  edges  which  face  tba  middle 
line,  the  taoer  one  ia  the  louger  and  tiuely  deuticnlnted,  the  onter  one  ii 
furnished  with  Iwo  roanded  teeth;  the  metas  is  smooth,  flattened. 
itrougly  produced  at  the  outer  angle,  the  iuuer  and  outer  margins  sharp, 
the  outer  surface  transverse!}'  concave;  the  joints  of  the  palp  are  strongly 
couipiesBcd  and  crested  above.  Chelipeds  stout;  inner  margin  of  the 
ischium  acute;  inner  margin  of  the  merus  with  a  compressed  (oocasion- 
ally  snboonical)  tooth;  the  oarpna  has  a  ridge  on  the  outer  snrface,  an 
aoute  projecting  distal  margin,  and  a  tooth  over  the  upper  hjuge  joint 
of  the  hand;  hands  smooth,  compressed,  with  a  single,  rounded,  longi- 
tudinal ridge  a  little  below  the  middle  of  the  outer  surface;  the  high 
upper  crest  is  produced  at  the  distal  end;  tingers  short  and  stout, 
dactyl  with  a  superior  crest  which  is  most  promiueut  at  the  proiimnl 
end.  Ambulatory  legs  smooth,  naked,  strongly  compressed,  with  the 
upper  edges  acute;  the  lower  side  of  the  merus  is  flattened,  not  deeplj' 
grooved  he  itx  tgpkiin:  the  acute  inferior  margin  of  the  propodi  ends  dis- 
tally  in  a  short  spine;  dactyls  spiualouB  below,  about  three-fourths  the 
length  o(  the  propodi.  The  sides  of  the  abdomen  in  the  male  ore  nearly 
straight,  but  in  the  female  they  are  convei  and  more  or  lead  unequal;  the 
basal  Joint  is  nearly  vertical,  with  a  depression  on  either  side  of  the  cen- 
ter; the  posterior  side  more  strongly  concave  in  the  female  than  in  the 
male;  the  sntureK  of  the  median  and  lateral  pieoea  alternate,  those  betweea 
the  lateral  pieces  being  transverse  In  the  male  but  oblique  on  one  side  in 
the  female,  the  penultimate  segment  ia  oblong,  distally  widened,  and 
concave  at  the  distal  end;  the  telsou  is  very  small  and  fits  into  the  space 
between  the  bases  of  the  chelipeds. 


Male.. 


Length  of  Carapace. 


..47 


Width  of  Carapace. 


Female 38.5 


The  males  I  have  seen  in  a  freah  condition  were  all  of 
a.  uniform,  bright  red  color.  Two  females  seen  were 
red  but  with  a  purplish  tinge  irregularly  marked  with 
blotches  of  a  lighter  color.  This  species  ia  often  seen  at 
low  tide  on  the  sides  of  rocks  where,  at  some  distance, 


CALIFORNIA    STALK-BYED    CRUSTACEA.  127 

it  might  readily  be  mistaken  for  a  species  of  bright  red 
incrusting  sponge  which  is  found  in  similar  situations. 

Near  Sitka  (Brandt);  Alaska!  Vancouver's  Island 
(Bate);  Victoria;  Queen  Charlotte  Island  (Newcombe); 
British  Columbia  (Bouvier);  Port  Townsendl  Cape 
Mendocino!  Point  Arena,  Calif.! 

In  young  specimens  the  posterior  margin  of  the  cara- 
pace is  straighter  than  in  adults;  the  ridge  on  the  outer 
surface  of  the  hand  is  plainer  and  there  may  be  one  or 
more  additional  ridges  more  or  less  plainly  visible.  In 
females  the  posterior  portion  of  the  carapace  is  very 
tumid,  and  the  posterior  margin  bulges  backwards  more 
strongly  than  in  the  males. 

Cryptolithodes  brevifrons  Miera. 

CryptoUthodes  brevifrons  Mikbs,  Proo.  Zool.  Soo.   London,   1879,  p.  48, 
Note.     Bouvier,  Ann.  Soi.  Nat.  (8),  Tome  1,  1896,  p.  28. 

This  species  is  described  in  a  foot-note  as  follows: 
*'  There  is  a  dried  specimen  in  the  [British]  Museum 
from  Vancouver's  Island  which  closely  resembles  G. 
iypicu8y  but  is  distinguished  by  the  form  of  the  rostrum, 
which  is  obtusely  triangular,  and  does  not  project  be- 
yond the  anterior  margin  of  the  carapax.  This  I 
propose  to  call  C.  brevifrons.*' 

Genus  Lopholithodes  Brandt. 

Carapace  broad,  pentagonal  or  hexagonal,  convex  above;  with  the  mar- 
gins and  Tipper  surface  armed  with  setose  tubercles.  Rostrum  short,  spiny. 
Acicle  of  the  antennad  with  the  margins  and  generally  the  upper  surface 
spiny.  The  terminal  joint  of  the  mandibular  palp  is  elongated  and  flat- 
tened, and  bent  backward  so  as  to  lie  between  the  concave  inner  faces  of 
the  mandibles.  Cheiipeds  unequal,  tuberculated;  carpus  with  a  promi- 
nent lobe  on  the  inner  side.  Ambulatory  legs  short,  tuberculated,  and 
capable  of  being  folded  under  the  carapace.    Basal  segment  of  the  abdomen 
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eDtire,  the   three  following  Begmeuta   with  lateral  plates  and  also  small 

msrtlinal  plates  ou  one  or  both  sides;  penultimate  joint  Jevoid  of  latwl 

plates:  telson  very  Bmall. 

Typt.—L.  MandtH  Beasdt. 

Large  crabs  of  rough  aspect,  coiifiaed  to  the  PaciH 
Coasl  of  North  America. 

In  this  genua  the  chelipeds  and  ambulatory  legs, 
when  folded,  fit  neatly  together,  thus  affording  pro- 
tection to  the  mouth-parts  and  under  side  of  the  body 
in  a  very  effective  manner. 

Until  the  present  time  LopholilhodeB  Brandt  has  been 
ranked  as  a  synonym  of  Eckinocerus  White,  the  date  of 
Brandt's  genus  being  given  as  1849  and  that  of  White's 
as  1848.  But  while  Vol.  VII  of  the  Bulletin  of  the  St. 
Petersburg  Academy  of  Sciences  bears  the  date  1849,  the 
number  containing  the  description  of  Lopholithodea  bears 
the  date  of  publication  June  29,  1848.  The  part  of  the 
Proceedings  of  the  Zoological  Society  of  London  in 
which  White's  description  of  Echi-nocerus  appeared  was 
received  from  the  printer  November  14,  1848.  The 
name  Lopholithodaa,  therefore,  has  priority. 

Lopholithodes  Mandtii  Brandt. 

Lophotithodcg   Maadlii  Bhahdt,    Bull.   pb;s.-math.   Aoad.    St.   Petentr.^ 

Tome  Vn,  1849,  p.  L74. 
Echinocrrua  cibariui  White,  Proo.  Zool.  8oc.  London.  18*8,  p.  47.  Pls.II  and 

HI;  Cat.  of  Crust,  in  Brit.  Mus.,  p.  56.     Stibpsok.  Journ.  Boat.  Soo. 

Nat.   Hist.  Vol.  VI,  1867,  p.  477:  Proo.   Acad.  Nat.   Sci,  Philn.,  1858, 

p.  231.     Bite,  in  Lonl's  Nat.  in  Vauconver's  Is.,  Vol.  11,  1866,  p,  276. 

WHrrtAVES,  Can.  Nat.  (2).  Vol.  Vni,  1878,  p.  471.     Newcombb,  BulL 

Nat.  Hist.  Soo.  Brit.   Col.,  1893,  p.  36.    BocvitSB,  Ann.  Sci.  Nat.  (7). 

Tome  XVm,   1894.  p.  IW.   PI.   XI.   fig.   13.   PI.  XII,  figs.  13  and  24; 

Ibid.  (S).  Toma  I,  1896,  p.  27. 
Ctenorhinui  Ktititanut  Qibbons,  Proo.  Cal.  Aoad.  Sai.,  Vol.  I,  1855,  p.  48. 
ISehinocerua  gentimanut  Stimpsok,  Proo.  Cal,  Acad.  Sui.,  Vol.  I.  181)6,  p.  S8; 

Journ.  Boat.  8oc.  Nat.  Hiat.  Vol.  VI,  1857,  p.  477;  Proc.  Acad.  Nat. 

8oi.  Phila.,  1868,  p.  231.     BooviSR,  Ann.  Sci.  Nat.  (7).  Tome  XTIII. 

18S4,  p.  184;  ibid.  (8),  Tome  I,  1896,  p.  27. 
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Cnmpace  stiongljr  oouvei,  wider  than  long,  (h«  wboU  surface— the 
large  lobeiolea  as  well  as  the  iuletveiiing  space s^rougbeued  by  email 
short,  setose  tnberclet  ffbicb  varj  greatly  in  size  from  low,  nearly  smooth 
swelliugB  to  rough,  anbcouiual  projeotious.  Uediau  region  very  promi- 
nent, baviug  a  aubuoaical  apei  a  little  in  (rout  of  the  middle  and  n  cluster 
of  small,  TODuded,  or  sabacute  tubercles  near  the  posterior  euA;  a  large, 
soboonical  elsvatiou  ou  the  cardiac  region  lii  front  of  which,  on  either 
side,  is  a  depreased,  comparatiTely  smooth  area;  median  and  cardiac  areas 
separated  by  a  comparatively  smooth  salcus:  a  large  eubconical  elevation 
ou  the  branchial  legiouij  nuii  two  smaller  tnberciea  ou  the  poaierior  mar- 
gin ot  the  carapnce.  A  peculiar  smooth  wart -I  ike  prominence  on  either 
aide  of  the  median  area.  Rostrum  short  and  consisting  of  a  strong  sub- 
oonical  spine  above  the  base  of  which  is  a  knob  bearing  two  lateral  spines 
or  tnberoles  with  (generally)  a  spiue  or  tubercle  above  and  below  the  notch 
between  them,  A  deep,  rounded  sinus  ou  either  side  of  tbe  Irout  which 
serves  as  an  orbit,  exterunl  to  which  is  an  acute  spinc)  beyond  this  spiae 
is  a  large  spine  which  extends  nearly  as  far  forwards  as  the  rostrum  and 
in  the  sinus  between  the  latter  spine  and  tbe  poslorbltal  there  is  generally 
a  HDiall  spine  or  tooth.  The  an tero. lateral  margin  is  armed  with  a  variable 
number  (about  eight)  of  promineut  spines  and  several  smaller  ones:  (be 
middle  portion  is  convex,  flattened,  and  produced.  A  large,  knob-like 
prominence  at  tbe  postero -lateral  angles  which  is  separated  from  the  last 
antero-lateral  spine  by  a  conspicuous  sinns.  Ocular  peduncles  two-jointed, 
thickly  sot  with  spines  above,  and  not  nearly  reaching  the  tip  of  the  ros- 
Imm.  Acicle  of  the  anteunce  narrow,  taperiug,  much  exceeding  the  tip  ot 
tbe  peduncle,  and  farnished  with  about  thirty  strong,  smooth,  sharp 
spines.  Ischium  of  the  maxillipeds  armed  wilhju  with  dark-colored  teeth; 
a  tooth  on  the  outer  surface  near  tbe  an  tero- internal  angle;  exognath 
somewhat  exceeding  the  meius.  Chelipeds  short,  the  lirst  and  second 
joints  with  irregular  tuberculous  projections  ou  the  under  side;  one  ot 
more  promiueut  apines  ou  the  aatero'inlernal  angle  of  the  merus;  tbe 
lobe  ou  tbe  inner  side  of  the  carpus  is  very  large  and  acute  and  margined 
with  sharp,  «piue*like  tubercles;  spinea  on  the  outer  surface  of  the  bands 
large  and  numerous;  four  or  live  large  spines  ou  tbe  upper  margin  of  the 
larger  baud  and  three  or  four  on  that  of  the  smaller.  Ambulatory  legs 
subequal,  strongly  tuberculaled,  quadranguUr  at  tbe  base;  oarpl  and  pro- 
podi  Bubcyliudrioal  but  very  irregular;  dactyls  short  and  stout.  The  baoal 
abdominal  segment  is  strongly  concave  behind,  especially  in  the  female, 
and  nearly  at  right  angles  to  the  oarapace;  there  are  two  prominent  tuber- 
cles near  the  middle  and  several  on  the  margins;  Ibe  remaining  segments 
are  studded  with  numerous  subcorneal  luberoles;  between  the  median 
plates  there  are  small,  transverse,  secondary  plates  which  may  be  divided 
by  longitudinal  fissures;  penultimate  segment  oblong  and  distally  ooucaTe. 
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The  abdomen  of  the  mate  is  anbtriangnki  behind  tbe  baaal  Begmeut; 
lh»t  of  the  female  rounded  Rt  the  Bides  and  lip  and  bent  to  one  aide. 
Length,  200  mm.;  breadth,  245  ram.;  length  o(  larger  cheliped,  202  mm.; 
length  of  tiisl  ambnlatorj  leg,  195  mm.  Some  specimens  are  widest 
between  the  tubercles  at  the  poelero- lateral  Huglea,  while  others  are  widest 
between  tbe  tipe  of  the  last  spines  on  the  nntero-lateial  margin. 

Sitka   (Braudt);    Vancouver's   Is.    (Bate);    near    the 
mouth  of    the    Columbia   River   (White);  Farallon 

lands!  Monterey! 


Lophollthodes  foraminatus  St. 


Echwocrrvs  JoratninatHi  Stimfson.  Ann.  N.  Y.  Ljc.  Nat.  HiHt.,  Vol.  TI 
1860,  p.  79.     Newcombe,  Ball.  Nat.  Hist.  Boc.  Brit.  Col.,  1883,  p.  27, 
PI.   III.      BooviEB.  Anu.  Sci.  Nat.  (71,  Tome   XVIII,   1894,  p.   I8i; 
/bitl.  (8),  Tome  I,  ISBB.  p.  27. 

Carapace  depieaaed,  wider  than  long,  tbe  tubercles  on  tbe  npper  siirfacre 
mostly  small  and  sTibconicnl;  median  region  elevated,  (umiahed  with  a 
conical  tubercle  near  the  middle,  and  a  group  of  amsller  tnbercles  near  ihp 
posterior  end;  cardiac  region  with  a  (en-  suhconical  tobercles;  an  irregalBr 
line  of  tnbercles  extending  from  the  median  area  (o  tbe  posteio-laleml 
angles  of  tbe  carapace;  tbe  greater  portion  of  the  upper  surface  is  coveted 
with  depressed,  more  or  leas  papillose  elevations.  A  smooth  spot  ou  either 
aide  of  the  median  area  as  iu  JUandlii.  Koslmm  ralber  short,  with  the 
median  spiue  mnch  as  iu  3fnn(i[ji  and  a  cluster  of  spinj  tnbercles  above 
the  base.  Eiternal  to  the  orbita  there  are  three  spines  in  a  nearly  trans- 
verse line,  behind  which  tbe  an tero- lateral  margin  is  at  first  concave,  then 
Btrongly  convex;  the  spines  on  (he  convex  portion  of  the  margin  are  large 
and  snbconical;  behiud  the  convex  part  the  margin  is  concave  and  devoid 
of  spines;  posterior  margin  of  the  carapace  aictiated  and  stadded  with 
conical  tnbercles.  Eye. stalks  spinnlons.  Anlennal  acicle  with  strong 
spines  on  the  margins  but  almost  devoid  of  spines  on  tbe  upper  snrftce. 
Chelipeds  very  spiny;  merns  with  the  antero-inlernal  angle  produced  Atid 
with  a  Qattened.  nearly  semicircntar  area  at  the  supero-distal  angle;  carpns 
with  the  inuer  lobe  prominent,  and  with  the  outer  edge  excavated,  form- 
ing a  smooth,  deep,  rounded  sinns  which,  when  approximated  to  the 
shallower  corresponding  siuns  on  the  anterior  edge  of  the  carpus  of  the 
first  pair  of  ambulatory  legs,  forms  a  smooth,  nearly  circnlar  hole;  hands 
quite  similar  to  those  of  Mandtii.  Ambulatory  legs  and  abdomen  tonoh  as 
in  the  preoeding  species. 


I 
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'*  Near  San  Francisco"  (Stimpson);  Farallon  Islands  I 
Victoria  (Newcombe). 

Easily  recognized  by  the  remarkable  foramen  between 
the  chelipeds  and  the  first  ambulatory  legs. 

Genus  Lithodes  Latr, 

Carapace  broad,  more  or  less  depressed  and  spiny.  Rostrum  generally 
prominent  and  armed  with  spines.  The  large  basal  segment  of  the  abdo- 
men may  be  entire  or  composed  of  three  or  more  plates;  the  three  follow- 
ing segments  are  furnished  with  median,  lateral,  and  marginal  plates. 

Lithodes  Rathbuni  Benedict. 

Lithodes  Rathhuni  Benedict,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XVII,  1894,  p. 

482. 
Paralithodes  t  Bathbuni  Bouvikr,  Ann.  Sci.  Nat.  (8),  Tome  I,  1896,  p.  23. 

Carapace  armed  with  four  spines  on  the  gastric  area  and  four  (two  long 
and  two  short  ones)  on  the  cardiac;  branchial  region  with  six  spines. 
Bostrum  composed  of  five  branches,  the  main  stem  sharply  bent  upward 
and  deeply  bifurcate;  the  lower  spine  projecting  nearly  horizontally.  The 
right  cheliped  is  rather  slender;  the  carpus  has  more  than  twelve  spines; 
palm  with  two  rows  of  four  spines  each  on  the  median,  outer  surface. 
Ambulatory  legs  slender  and  very  spiny.  Antennal  aciole  very  long  and 
slender. 

Known  from  a  single  male  specimen  taken  off  San 
Simeon  Bay,  Calif.,  in  211  fathoms. 


Lithodes  califomiensis  Benedict. 

Lithodes  cdli/orniensis  Bbnkdict,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVII,  1894, 

p.  483. 
Paralithodes  t  califomiensis  Bouyikr,  Ann.  Soi.  Nat.  (8),  Tome  I,  1896, 

p.  23. 

Very  closely  allied  to  L,  Bathbuni,  but  having  the  spines  on  the  cara- 
pace shorter  and  stouter  and  the  rostrum  simply  bifid  instead  of  divided 
into  two,  well-developed  horns. 
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Known  from  two  female  specimens  taken  off  Santa 
Cruz  Island,  Calif.,  in  155  fathoms. 

There  are  several  other  species  of  Lithodes  found 
further  north  on  our  coast,  viz.,  L.  brevipes,  camiachati- 
caa,  mquiapinua,  and  Coueai.  PanamensU  occurs  on 
the  west  coaat  of  Central  America. 


Legion  PAC'RINEA. 

The  Hermit  Crabs. 


Citnpiiae  elougatsd,  geuernlly  membrauaf^eotis  belund  the  cei^ioal 
groove.  Boatram  Bmall.  Abdomeu  geusrail}-  long  and  unprotected  \>j 
oaloareoQB  plates.  Piiat  tvo  pairs  ol  ambnlatory  lags  well  developed,  last 
two  pairs  amall.  Last  abdominal  segment  furmslieil  with  a  pair  of  ap* 
panda  gea. 

Species  usually  inhabiting  the  coiled  sliella  of  Mol- 
luscs. 

Family  PAGURID^E. 

Auteannlar  pedcncle  of  moderate  size,  the  firdt  joint  sborl  and  stout, 
second  and  third  slender  and  cylindtical;  bntb  flagella  small,  Tbe  ped- 
uncle of  the  antenna  ia  anbcjlindrical;  acicle  lanceolate.  Gills  pbyllo- 
branchiate.     Abdomen  soft,  aaymmatrieal. 

Genus  Paguru3  Fabr. 

Front  with  a  lostral  projection.  Ocnlar  peduncles  with  the  basal  scale 
of  moderate  size  and  wide  apart.  Antennal  acicle  slender  and  elongated; 
flagellum  long  and  naked,  Chelipeda  rarely  su be qnal,  the  right  usually 
tbe  larger.  Foorth  pair  of  pereopods  anbcbelata.  First  and  second 
abdominal  s^ments  without  genital  appendages.  Males  withont  a  pro- 
traded  vas  defereuB. 

Type.—Pagurut  Bemhardat  (Linn.). 

It  has  been  recently  pointed  out  by  Mr.  J,  E.  Bene- 
dict' that  the  generic  name  Eupagurus  will  have  to  be 
superseded  by  the  older  name  Pagurua.      "  I  believe," 

1  Ann.  H«1.  H1»1,  (B)  ,  Vol.  XVni,  July.  IBM,  p,  M, 
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says  Mr.  Benedict,  *'  that  the  genus  Pagurua,  as  now 
constituted,  does  not  contain  a  single  one  of  the  original 
species  placed  in  it  by  Fabricius;  but  be  that  as  it  may, 
a  valid  and  therefore  imperative  reason  for  making  the 
change  lies  in  the  fact  that  Bernhardua  was  designated 
as  the  type  of  Pagurus  by  Latreille  in  1810  ^"  The  old 
genus  Pagurus  was  divided  by  Brandt  in  his  work  on 
Crustacea  in  Middendorfif  's  Siberische  Reise  ^  into  sev- 
eral subordinate  sections  or  subgenera,  one  of  which 
containing  Bernhardua  and  its  allies  was  called  Eupagu- 
rus  or  the  true  Pagurus.  Brandt's  subgenus  Eupagurus 
was  afterwards  raised  to  the  rank  of  a  genus  with  Bern- 
hardus  as  the  typical  species,  thus  depriving  the  older 
genus  of  its  type.  Eupagurus  must,  therefore,  give  way 
to  the  older  name. 

The  species  of  the  genus  Pagurus  are  very  numerous 
and  often  difficult  to  determine.  The  west  coast  of 
North  America  seems  especially  rich  in  these  forms. 
The  Albatross  collections  in  museums  of  the  University 
of  California  and  the  California  Academy  of  Sciences 
have  been  of  especial  value  to  me  in  studying  our  species 
of  this  genus,  and  at  the  U.  S.  National  Museum, 
through  the  kindness  of  Mr.  Benedict,  I  have  examined 
some  species  from  this  coast  not  previously  met  with. 
At  one  place  or  another  I  have  seen  all  the  species  of 
Pagurus  here  described. 

A  few  Atlantic  species  have  been  reported  from  this 
coast:  P.  Kroyeri  from  Puget  Sound  by  Stimpson,  and 
Bemhardus  from  the  north  Pacific  by  Brandt.  The 
Bernhardus  as  Mr.  Benedict  suggests  (in  litt.)  may  be 
aleuticus  or  alaskensis. 

The  genus  Pagurus  is  divided  by  Mr.  Benedict  into 
four  subgenera  as  follows: 

1  CoD8ld.  0«zier.  Crust.,  p.  421. 
SBd.II.  Tbelll.p.  106. 
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Subgenus  Eupagurus. 

PoguruH  "  with  tbe  large  aurlnce  ot  the  k'lt  baud  liorizontnl,  SpeoiM 
not  inclined  to  be  bairj." 

Typical  spBoiea,  P.  Btmkardut  (Linn.(, 

P.  aleuticua,  alaskenais  and  ochoiensia  belong  here.  All 
are  large  species  with  the  upper  surface  of  the  left  baud 
triangular  and  the  edges  prominent. 

Subgenus  Trigonocheirus. 

Pagurus  "with  tbe  onter  fiLce  of  tbe  left  band  obliqae  and  more  or 
le.is  triangalni.  In  aome  cases  it  is  flattened,  ia  otbera  concave,  or  verj 
moch  swollen  as  in  hiriutiugcutuf.   Tb«  species  are  fteqiieutly  very  Uairy." 

Typical  species  P.  Irigonoehtirui  Stimpson. 

This  group  includes  the  greater  number  of  the  spe- 
cies here  described,  viz.,  trigonocheirus,  capUlatv,9,  Dalli, 
Brandti,  Ratkbuni,  Tanneri,  confragoauB,  Nevjcombei, 
Kemierlyi,  kirsutiusciUus,  Samuetis,  minimus,  granosi- 
manus,  and  Ileviphillii. 

In  many  of  the  species  the  left  hand  is  small  and 
rounded,  presenting  no  distinctly  outlined  upper  face. 
In  others  the  left  hand  is  trigonous,  with  a  well-defined, 
triangular  face  bounded  by  prominent  edges.  The  first 
five  species  mentioned  are  very  closely  allied.  In  all 
three  the  chelipeds  are  very  unequal,  the  carpus  of  the 
larger  one  oblong  with  the  sides  flattened  and  the  upper 
surface  furnished  with  short  spines  or  spiny  granules; 
the  hand  is  oblong,  evenly  convex  above,  and  armed 
like  the  carpus;  the  smaller  hand  has  a  prominent, 
triangular  supero-external  face.  Ratkbuni  can  be  dis- 
tinguished by  the  peculiar  round  pubescent  patch  ou 
the  upper  side  of  the  carpus.  Tanneri  and  confragosus 
are  distinguished  from  all  the  others  by  the  ridge  oQ 
the  upper  surface  of  the  larger  hand.     Xevxombei  can  be 
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recognized  by  the  bright  red  tips  of  the  chelipeds  and 
dactyls.  Kennerlyi  has  the  spines  on  the  upper  surface 
exceptionally  long  and  slender.  Hirsutiusculua,  granosi- 
wanus,  Samuelia  and  Uemphillii  are  small,  littoral  spe- 
cies. They  are  the  forms  most  commonly  met  with 
along  the  shore  at  low  tide.  Oranosimanus  may  readily 
be  distinguished  from  the  other  three  by  its  rounded, 
median,  frontal  projection  and  its  broader  left  hand. 
HirsTitiuaculua  may  be  recognized  by  its  strong  pubes- 
cence, the  short  anterior  portion  of  the  carapace,  and 
short  eye-stalks. 

Subgenus  Elassocheirus. 

Pagurus  "with  the  left  hand  very  small,  in  some  oases  almost  rndi- 
mentary.  The  large  hand  is  always  wide  or  broadly  ovate,  excepting  in 
munitus  and  OilU  where  the  oarpns  is  exceedingly  wide  and  the  hand  mod- 
erately so.  Eye-scale  semioylindrical,  grading  to  triangular,  sharp  and 
pointed.    Species  not  hairy;  many  of  them  smooth  and  glabrous." 

Typical  species,  P.  tenuimanus  (Dana). 

Besides  the  type  the  only  species  of  this  group  in  our 
limits  are  munitus  and  calif  or  niensis. 

Subgenus  Labidocheirus. 

Pagurus  "with  the  manas  of  the  left  cheliped  cylindrical." 
Typical  species,  P,  aplendescens  (Owen). 

Pagurus  alaskensis  (Benedict). 

Eupagurus  akiskensia  Benedict,  Proc.  U.  S.  Nat.  Mns.,  Vol.  XV,  1892,  p.  2. 

Anterior  portion  of  the  carapace  a  little  wider  than  long  and  sparingly 
pubescent.  Median  tooth  of  the  front  triangular,  acute,  and  produced 
considerably  beyond  the  lateral  ones,  which  are  rounded,  but  furnished 
with  a  small  spine.  Ocular  peduncles  short,  stout,  constricted  in  the 
middle,  and  about  one-half  the  length  of  the  anterior  portion  of  the 
carapace.  Eye-scales  subovate,  with  the  apex  blunt  or  subacute,  the  upper 
surface  concave  and  the  subterminal  spine  visible  from  above.  Antennal 
acicle  trigonous,  reaching  much  beyond  the  tips  of  the  ocular  peduncles; 
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tbe  upper  anrface  flat,  Ihe  iaaet  maigia  spinnloufi  and  pnb«Bcent.  Gbeli- 
peda   upiiinlons,  msTkedlj   naeqnal,  and   almost   devoid   o(  pnbeicetice. 

Meros  ol  tbe  larger  cbaliped  oblong,  trigoaona,  the  uppec  anrface  with  a 
few  traosTerae,  gtanulnted,  or  spiualoiiH  ragm  ne«r  Ibe  distnl  end:  oarpas 
with  the  inner  and  onter  sides  flattened,  the  upper  surface  oonvei  and 
apinons,  with  a  row  of  stont  spines  on  the  inner  edge;  hand  oblong, 
slightly  wider  tban  the  carpus;  inner  side  fluttened;  upper  surface  mod- 
eratel;  convex  and  covered  with  acnte  granulations;  outer  margin  defined 
by  a  row  of  spin;  grannies;  lingers  armed  witbin  with  tubercnlons  teeth. 
Merus  of  tbe  smaller  cbeliped  compressed;  carpus  with  the  inner  side 
flattened,  tbe  snpero-lateral  surface  convei  and  covered  with  spiny  grau- 
ulee;  onter  margin  raised;  upper  sorfaoe  oonvei;  upper  iaternul  margin 
armed  with  a  row  of  strong  spines,  external  to  wbicb  is  a  similar  row  ou 
tbe  upper  sutface;  band  oblong,  flattened,  and  covered  witb  sharp  graa- 
nlesi  outer  margin  raised;  upper  surface  couvei,  the  inner  surface  at  tbe 
palm  and  dactyl  flattened;  dactyl  mach  longer  than  tbe  palm,  the  oppec 
surfacerounded.  Ambulatory  legs  with  the  merus  and  propodus  spmnloiis 
above,  the  dactyls  long,  curved,  twisted,  becoming  thinner  bat  not  de. 
creasing  in  width  towards  the  tip,  and  pectinated  betow  with  slender, 
closely  set,  parallel  spinnles. 

Concerning  tbe  oolor  of  this  species  Mr.  Benedict  nays;  "  In  atcobolic 
specimens  tbe  general  color  above  is  a  light  purple  wilb  iridescent  reflec- 
tions; below  light  tinged  with  reddish.  A  red  streak  runs  around  the 
prehensile  edge  of  the  thumbs  and  behind  the  dactyls  to  the  inner  margins 
of  the  hands.  There  is  an  obtoug  patch  of  red  on  tbe  outer  distal  mar- 
gins and  ou  tbe  upper  surface  of  the  uierns  joints  of  tbe  cbeliped.  Tbe 
lower  outer  surface  of  the  carpal  joints  of  ambulatory  legs  is  pointed  with 
red.  The  propodal  joints  and  dactyls  are  longitudinally  streaked  with 
red.  This  species  is  very  close  to  Btrnharilui  but  is  easily  distinguished 
by  its  broader  and  shorter  left  hand,  by  the  wide  dactyls  of  tbe  ambula- 
tory legs,  by  the  acicnla,  and  by  its  pearly  iridescence." 

Alaska;  off  Washington  in  31  to  38  fathoms  (Bern 
diet). 


Eupagiir 


Pagurus  aleuticus  (Benedict), 
tirv  BKNEDitT,  Proe.  U.  S.  Nat.  Mas..  Vol.  XV,  1892.  p^ 


Closely  allied  to  alnskenait.  The  teeth  on  the  front  are  sharper,  tbe 
lateral  ouea  acute,  Eye-pednnclei  stonier  and  over  one-half  tbe  length  of 
the  anterior  portion  ol  Ihe  carapace.  Antennal  acicle  similnr  to  that  of 
alatktn^i  but  broader  at  tbe  base  and  not  projecting  so  far  beyond  tbe  tips 
of  the  eje-peduncles.  Tbe  chelipeds  are  lery  similar  to  those  of  a'oulnin* 
but  the  spines  are  more  prominent;  a  prominent  line  of  spiny  granulati 


'4 

the  " 
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on  the  npper  surface  of  the  dactyl,  which  is  represented  only  by  an 
obtuse  ridge  in  the  preceding  species.  On  the  dactyl  of  the  smaller  hand 
there  is  an  obliqne,  smooth  surface  visible  from  above  which  is  not  found 
in  aUukenaiSf  and  the  supero-external  surface  of  the  carpus  of  the  smaller 
cheliped  is  much  more  flattened  and  the  outer  edge  of  the  hand  more  ele- 
vated and  more  sharply  spinose.  The  dactyls  are  similar  in  form  to  those 
of  aUukensia,  but  are  easily  distinguished  by  the  deep  sulci  on  the  upper  side 
bounded  by  sharp,  minutely  spinulons  edges. 

Aleutian  Is.  (Benedict). 


Pagurus  ochotensis  (Brandt). 

Eupagurus  ochotensis  Brandt,  MiddendorflTs  Sibirische  Reise,  Bd.  II,  Th. 

1,  1851,  p.  108.     Stimpson,  Proo.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  248. 
Bernhardus  (irmatus  Dana,  Proc.  Acad.  Nat.  Sci.   Phila.,  1851,  p.  269; 

Crust.  U.  S.  Expl.  Expd..  Part  I,  1852,  p.  442,  PI.  XXVII,  fig.  2. 
Eupagurus  armcUus  Stimpson,  Journ.  Boat.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  484.     Bate  in  Lord's  Nat.  in  Vancouver's  Is.,  Vol.  n,  1866,  p.  278. 

Whiteaves,  Can.  Nat.  (2),  Vol.  VHI,  1878,  p.  471. 

Anterior  portion  of  the  carapace  wider  than  long;  the  three  projections 
of  the  front  about  equally  advanced.  Ocular  peduncles  short  and  stout, 
but  little  over  one-half  the  length  of  the  anterior  portion  of  the  carapace. 
Eye-scales  acute,  with  a  prominent,  subterminal  tooth.  Acicle  slender, 
flattened  above,  and  extending  far  beyond  the  eyes.  Chelipeds  spiny,  the 
carpus  of  the  larger  one  with  the  sides  flat  and  sharply  granulated,  the 
upper  surface  evenly  rounded  and  spiny,  with  a  row  of  longer  spines  along 
the  inner  margin;  hand  oblong,  evenly  rounded  above,  and  spiny  like  the 
carpus;  dactyl  with  a  row  of  spines  on  the  outer  edge  and  another  row 
near  the  middle  of  the  outer  surface.  Smaller  cheliped  reaching  a  little 
beyond  the  base  of  the  dactyl  of  the  larger  one;  carpus  and  hand  spiny 
above,  the  inner  edge  of  the  palm  somewhat  raised  and  armed  with  two 
rows  of  spines,  the  outer  spines  being  the  shorter.  The  meral,  carpal,  and 
propodal  joints  of  the  ambulatory  legs  are  spinous  above;  the  dactyls  are 
spinous,  twisted,  grooved  on  each  side,  and  nearly  as  long  as  the  two 
preceding  joints.     A  large  species. 

Described   from  specimens  (No.  14951)  in  the  U.  S. 
National  Museum. 

Puget  Sound  (Dana);  Sitka  I  San  Diego,  Calif.! 


Pagurus  trigonocheirus  (St.) 

Eupagarua  Irigoitocheirua  Stimphom,  Proc,  Acsd.  Nat,  Sd.  Philn..  1858, 
pp.  237  and  249.  Mdrooch,  Rep.  Int.  Polar  Eipd.  to  Pt.  Barrow,  Pan 
IV,  1885.  p.  138,  PUte  I,  figs.  I.  la  and  li.  Bikbuict.  Proc.  U.  8.  Nat. 
MuB.,  Vol.  XV,  1892.  p,  1. 
The  three  piomineiices  o(  the  front  are  Habeqiial,  the  lateral  ones  end- 
ing in  a  miuute  spine.  The  anterior  portion  ol  the  carapace  ii  loager 
than  wide  aud  more  or  leas  puUegoent;  a  tnlt  of  httira  ou  the  median  pro- 
jection of  the  front.  Eye-Blalka  rather  a  tout  aud  mach  shorter  Chan  the 
width  of  the  carapace.  Eye-acales  aubovate,  acute,  more  or  less  piibes' 
cent  aud  not  at  all  channeled  aboTC.  Acicle  ronuded,  pubescent,  and 
reaching  the  tip  of  the  ocular  peduncle.  Cbelipcds  pubescent:  right  cbeil- 
ped  with  the  ischium  dputicnlntcd  on  the  lower  margin;  mern»  trigonal, 
aupero- lateral  snrface  much  rounded  and  seabronai  lower  sarfaoo  apinn- 
lons;  the  aupero-diBtal  margin  spiny;  carpua  thick,  oblong,  the  nppar 
surface  convex  and  covered  with  abort  spines;  iuner  and  outer  surlnoes 
flattened  and  less  strongly  apiiiose;  baud  oblong,  slightly  uarrovei  than 
the  diatnl  end  of  Che  carpus;  the  upper  surface  convei  and  covered  with 
short  spines;  inner  margin  obtase;  outer  margin  subacute,  except  near  the 
base,  aud  spiuulous;  lower  surface  spiuuloua  near  the  taargius;  fingers 
shorter  than  the  palm;  dacfyl  narrower  than  the  pollex,  with  a  spinnlons, 
■nbacute  outer  margin  and  a  longitudinal  row  of  short  spinules  on  the 
upper  Burface.  Smaller  cheliped  reaching  beyond  the  carpus  of  the  larger 
one;  merus  compressed,  spinaloua  below;  carpus  compressed,  distally 
widened,  especially  on  the  lower  side,  the  upper  margin  spinnlons;  hand 
trigonous,  the  supero-laleral  face  wide,  flattened,  snbspinuloas  or  graun- 
lar.  the  edges  acute;  the  upper  edge  is  the  longer,  with  the  posterior  por- 
tion convex  and  spiuulous,  the  spinules  becoming  imaller  on  Che  poUei; 
daotyt  narrow  and  iieurly  smooth.  Ambulatory  legs  soabrous  or  spinnlons 
on  the  margins;  the  two  small  posterior  pairs  are  smooth  and  strongly 
pnbeaoent. 
Length,  3  inches. 


Arctic  Oc( 


nd  Behriug  Sea  (Stimpsou);  Alaskat 


Eupagui 


Pagurus  capillattis  (Benedict). 
I  capitlatui  BiSKDICT.  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV,  1892,  p.  8. 


Anterior  portion  of  the  oarapaoe  a  little  loager  than  wide.  Median 
frontal  lobe  broadly  rounded.  Ocniar  peduncles  more  than  two-thirds  at 
long  as  the  anterior  portion  of  the  carapace,  and  slender.  Acicle  not 
reaching  Co  the  tip  of  the  eye.      Hand  ol  larger  cheliped  twice  as  long  as 
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wide  and  rather  sparsely  set  with  sharp,  stout  spines.  Hand  of  smaller 
cheliped  narrow,  slender,  with  the  snpero-external  sarfaoe  narrower  than 
in  trigonochetru8t  and  the  edges  not  so  strongly  produced.  Dactyls  of  the 
ambulatory  legs  slightly  twisted. 

Very  near  pubescena  from  the  Atlantic.     For  an  enu- 
meration of  the  differences,  see  Benedict,  1.  c,  p.  9. 
Alaska;  Washington  in  40  fathoms  (Benedict). 

Pagurus  Brandti  (Benedict). 

ESupagurus  Brandti  BtyEDiCT,  Proc.  U.  8.  Nat.  Mus.,  Vol.  XV,  1892,  p.  9. 

Median  portion  of  the  front  triangular  and  produced  scarcely  beyond 
the  lateral  teeth.  Eye-stalks  rather  stout.  Acioles  scarcely  extending 
beyond  the  eyes.  Hand  of  the  larger  cheliped  twice  as  long  as  wide. 
Hand  of  the  smaller  cheliped  as  in  trigonocheirus.  Ambulatory  legs  almost 
entirely  unarmed;  dactyls  slender,  slightly  twisted  and  longer  than  the 
propodi.  Color  of  alcoholic  specimens  "  everywhere  reddish.  Spines 
everywhere  red  or  red  pointed." 

Aleutian  Islands  (Benedict);  Captain's  Harbor,  Una- 
laska,  80  fathoms! 

Pagurus  Dalli  (Benedict). 

Eupagurus  Dalli  Bbnedict,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XV,  1892,  p.  9. 

Very  closely  allied  to  Brandti.  Median  lobe  of  front  triangular,  acute, 
and  produced  further  beyond  the  lateral  teeth  than  in  Brandti.  Eye- 
peduncles  more  slender  than  in  Brandti  or  trigonocheirus.  Aciole  reaching 
but  little  beyond  the  eyes.  The  carpus  of  the  small  cheliped  is  not  so 
high,  and  the  supero-exterual  surface  of  the  hand  is  not  nearly  so  wide  at 
the  base  as  in  the  last  two  species.  The  dactyls  of  the  ambulatory  legs 
are  long,  more  slender  than  in  Brandti,  and  not  twisted. 

Aleutian  Islands,  Unalaska  (Benedict);  Iluliuk  Har- 
bor, 10  fathoms! 

**  This  species,"  says  Benedict,  ''is  closely  allied  to 
Kroyeri,  trigonocheirus ^  and  Dalli.  The  small  chelipeds 
of  all  have  the  triangular  outer  face,  and  in  general  the 
species  resemble  each  other  very  much.  With  a  large 
series   of    all    I    find    substantial    specific   characters. 
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Brandti  and  Dalli  are  found  together  in  a  depth  of  from 
15  to  85  fathoms  in  the  Aleutian  Island  region.  They 
grow  to  a  length  of  three  inches.  They  are  separated  at 
sight  by  a  sharply  defined  baud  of  white  on  the  distal 
end  of  the  merus  joints  of  Dalli,  which  is  entirely  want- 
ing in  Brandt),." 

Pagurus  Rathbuni  (Benedict). 
BuimyurHK  Ritlhbuiii  Beneuilt,  Pruu.  U.  3,  Sat.  ilus.,  Vol.  XV,  1892,  p.  H. 
Near  Irigonocheiran.  bal  with  ihe  uiecliao  projeotion  of  the  front  aotile 
and  projeotiag  ooDsiderablj  beyond  Che  laternl  teeih.  Eye-pedunclei 
Btont,  not  tvro-thirda  ob  long  an  the  AaterioT  portion  of  the  oarapace.  E;e- 
Boales  ovate,  ooncave  above,  -with  a  siibtermiQal  Epine.  Chelipeds  leaem- 
bliug  those  of  IriyonwAsiViis;  the  hand  at  the  larger  oue  over  twice  e,s  long 
aa  wide.  Hand  ot  the  smaller  cheliped  much  uarrowev  than  in  irigono- 
chtinis,  the  edges  not  nearly  bo  prominent;  fingers  curved  downwatds. 
Ambulatory  legs  apinnloita  above;  daotyla  twisted,  longer  than  the  pro- 
podi,  and  nearly  devoid  of  Bpiuulas  with  the  exception  of  a  fsw  on  tba 
lower  Bide  near  the  tip. 

Alaska. 

This  species  is  distinguished  from  all  the  other  hermit 
crabs  ot  the  coast  by  the  possession  of  a  circular  patch 
of  fine  hairs  on  the  antero-internal  angle  of  the  upper 
surface  of  the  carpus  of  the  targe  cheliped.  It  is  also 
distinguished  from  the  four  preceding  species  by 
larger  median  frontal  prominence. 


Pagurus  Tanneri  (Benedict). 


M 


Bupagiirait  Taniirri  Benedict.  Proa,  0.  8.  Nat.  Mua.,  Vol.  XV,  18B2,  p.  10, 
Anterior  portion  of  the  carapace  as  wide  as  long.  Median  frontal  tooth 
Iriangntsr,  much  larger  and  projecting  niuob  further  forward  than  the 
lateral  teeth,  which  are  broadly  trUngnlar,  snbacnte,  and  furnished  with 
a  terminal  spine.  Ocnlar  pednnctes  stout;  coruei^  dilated;  scales  ovate 
and  famished  with  a  snbteiminal  spine  which  it  viHible  from  above,  the 
npper  surface  more  or  leas  concave.  The  outer  spine  of  the  second  basal 
t  reaches  to,  or  beyond  the  middle  of  the  foorth  joint;  aoiide 
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slender  and  exceeding  the  tips  of  the  ocular  peduncles.  Ghelipeds  spinu- 
lous  and  pubescent;  merns  oblong,  the  supero-lateral  surface  rounded  and 
scabrous,  or  spinulous;  lower  surface  spinulous,  and  devoid  of  marked 
prominences;  carpus  thick,  oblong,  the  inner  and  outer  surfaces  flat; 
upper  surface  convex,  spinous,  with  the  inner  and  outer  edges  defined  by 
rows  of  spines;  hand  about  as  wide  as  the  carpus  and  over  twice  as  long 
as  broad;  on  the  upper  surface  behind  the  gap  between  the  fingers  is  a 
longitudinal  ridge,  which  is  continued  forward  upon  the  pollex  though 
diminishing  in  size;  the  ridge  bifurcates  behind,  forming  two  lower,  less 
marked  ridges  which  diverge  toward  the  posterior  margin;  on  either  side 
of  this  ridge  the  surface  of  the  hand  is  depressed  and  less  spiny  than 
elsewhere;  fingers  flattened  and  bent  downwards;  a  row  of  short  spinules 
on  the  outer  margin  of  the  dactyl  and  a  similar  row  near  it  on  the  upper 
surface.  Merus  of  the  smaller  cheliped  compressed,  spinulous  below; 
carpus  compressed,  but  widened  at  the  distal  end  of  the  lower  side,  having 
a  rounded,  spinulous  process  at  the  antero-external  angle;  upper  edge 
with  two  series  of  spines;  hand  trigonous,  supero-external  face  subirian- 
gular,  deeply  concave;  edges  prominent,  spinulous;  a  row  of  spinules 
extending  from  the  proximal  margin  to  the  upper  ridge,  which  it  meets  a 
short  distance  from  the  base;  the  surface  below  the  upper  edge  is  concave 
and  limited  below  by  a  row  of  spinules;  fingers  curved  downwards;  dactyl 
slender,  nearly  smooth.  Ambulatory  legs  subequal,  spinulous  above; 
dactyls  slender,  longer  than  the  propodi,  quite  strongly  twisted,  and 
obsoletely  spinulous. 

Alaska;  off  Washington  from  167  to  559  fathoms 
(Benedict). 

Pagurus  confragosus  (Benedict), 

Eupagurus  confragosus  Benbdict,  Proc.  U.  S.  Kat.  Mus.,  Vol.  XV,   1892, 
p.  11. 

Very  near  Tanneri.  The  median  lobe  of  the  front  is  acute  but  not  so 
prominent  as  in  that  species.  Ocular  peduncles  short,  stout,  distally 
widened,  and  not  two-thirds  the  length  of  the  anterior  portion  of  the 
carapace.  Ghelipeds  much  like  those  of  Tanneri;  the  larger  hand  is 
slightly  wider,  with  the  outer  margin  more  curved;  the  triangular  area 
between  the  two  diverging  ridges  of  the  upper  surface  is  wider,  and  the 
more  prominent  inner  ridge  is  interrupted  at  about  its  posterior  third,  the 
two  parts  changing  direction  at  this  point;  the  elevated  apex  of  the  tri- 
angle where  the  ridges  meet  is  not  continued  forward  as  a  high  crest  as  in 
Tanntrit  but  the  ridge  begins  to  descend  immediately  toward  the  pollex; 
fingers  much  flattened,  but  scarcely  curved  downward.  Smaller  hand 
scarcely  distinguishable  from  that  of  Tanneri,  Ambulatory  legs  subequal; 
dactyls  slender,  curved,  twisted,  nearly  devoid  of  spinules. 
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"  The  two  species,"  sayB  Beoediot,  "  are  readil;  separated  by  the  inner 
side  of  the  TRiBed  triangle  of  the  larger  hand.  In  this  spades  it  cuts  off 
the  inner  depression  of  tlie  upper  enrface  from  the  pToiimal  margin  of  the 
pnltn,  while  in  Tann'ri  this  depreBsjon  is  allowed  to  reaob  the  margin  by 
e  of  [be  ridge." 


Alaskal  oS  Washington  and  the  mouth  of  the  Colum- 
bia  River  in  68-178  fathoms  (Benedict). 


Pagurus  Wewcombei  (Benedict). 


p.  17. 


Proo.  U.  S.  Nft(.  Mnfl.,  Vol.  XV,   1893. 


Anterior  portion  of  the  oarapaoe  longer  than  wide.  Median  froatBl  tooth 
ahort  and  obtuBei  the  lateral  teeth  broadly  rounded  and  slightly  promi- 

neat.  Eye-stHlks  modBrofaly  slender  and  a  little  o»er  one-half  the  length 
of  the  anterior  portion  ot  the  carapace.  Eye-Bcalea  subtriangular.  slightly 
concave  above,  Ibe  sublermiual  spinea  prominent,  Anteunal  peduncles 
longer  than  the  eye-alalks;  aciole  nearly  reachiTig  the  tip  of  the  eye. 
Chelipeda  very  aueqnal;  merue  of  the  larger  one  stout;  the  outer  surface 
is  oourei  and  nearly  smooth,  but  there  are  some  trauoerEe  siiioulous 
rogiB  near  the  sapero^Jistal  angle;  two  prominent  tubercles  on  the  lower 
side;  carpus  obloug,  scarcely  one-half  longer  Ihau  wide,  and  of  nearly 
equal  width  throughout;  outer  surface  flat;  iuuer  snrfnce  a  little  ouucave; 
upper  surface  evenly  convex,  thickly  covered  with  spiny  granules,  aud 
bordered  on  the  inner  side  by  a  row  of  short  spines,  iuternal  to  which  is 
a  parnllel  row  of  smaller  spines;  hand  no  wider  and  scarcely  longer  than 
the  carpus,  and  covered  above  with  spiny  grannies;  outer  edge  aoule, 
eBpeoially  on  the  poUex,  and  armed  with  short  spines;  fingers  with  minute, 
corneons  tips;  dactyl  margined  with  spiny  granules.  Small  cheliped 
pubescent;  merus  compressed,  aud  more  or  less  apinulouB  below;  carpus 
armed  with  ten  or  twelve  long,  curved  spines  on  the  upper  edge;  outer 
surface  with  several  spines  ou  the  upper  side  and  spiny  grannies  further 
down;  baud  longer  than  Ibe  carpus,  with  n  triangular,  spinulous,  supero- 
eitemal  face;  a  sulcus  on  the  posterior  portion  of  the  upper  edge.  The 
carpus  and  propodus  of  the  ambnlntory  legs  are  armed  above  with  spinea, 
which  are  mneh  smaller  in  the  second  pair,  where  they  may  be  absent  on 
the  propodi;  dactyls  spiuotis  below  and  about  as  long  as  the  propodi. 

Color  in  alcohol:  chelipeds  reddish,  the  tips  of  the  fingers  bright  red. 
The  ambulatory  legs  are  spotted  with  red;  the  base  of  the  dactyls  and  Ihe 
distal  end  of  the  propodi  are  bright  red. 


British  Columbia  (Benedict);  Sitka!  Port  Towiiaeud! 
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Pagurus  Kennerlyi  (St.). 

Eupagurus  Kennerlyi  Stibipson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  153. 
Benedict,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XV,  1892,  p.  19.  Walkeb, 
Trans.  Liverpool,  Biol.  Soc,  Vol.  XII,  1898,  p.  275. 

Anterior  portion  of  the  carapace  a  little  longer  than  wide.  Median  tooth 
of  the  front  triangular,  low,  subacute;  lateral  teeth  rounded,  with  a  prom- 
inent snbmarginal  spine  making  them  appear  acute.  Eye-pednncles 
moderately  slender  and  fnlly  two-thirds  the  length  of  the  anterior  portion 
of  the  carapace;  corneas  not  large  and  scarcely  dilated.  Eye-scales  sub- 
ovate,  dorsally  concave,  with  a  prominent  snbterminal  spine,  which  is 
visible  from  above.  Antennal  peduncle  exceeding  the  eyes;  aoicle  rounded 
above  and  seldom  reaching  the  tip  of  the  eye.  Chelipeds  very  unequal, 
pubescent,  and  spiny;  merus  nearly  trihedral,  the  outer  surface  convex 
and  nearly  smooth;  carpus  short,  distally  widened;  inner  surface  smooth, 
glossy,  more  or  less  concave;  outer  surface  flattened,  nearly  smooth;  upper 
face  covered  with  scattered  hairy  prominences;  inner  edge  furnished  with 
seven  or  eight  slender  curved  spines;  a  parallel  row  of  three  or  four  spines 
near  the  distal  end;  hand  oblong,  wider  and  much  longer  than  the  carpus; 
upper  surface  with  seven  to  nine  rows  (including  the  marginal  rows)  of 
spines,  a  tufl  of  long  hairs  arising  from  the  base  of  each  spine;  fingers 
corneous  tipped;  outer  margin  of  the  dactyl  with  a  prominent  row  of 
short  spines  and  a  similar  row  on  the  upper  surface.  Merus  of  the  left 
cheliped  with  the  lower  side  spinulous;  carpus  compressed,  with  a  double 
row  of  spines  on  the  upper  surface;  hand  with  the  supero- external  sur- 
face widened  at  the  base  and  thickly  set  with  strong  spines;  upper  edge 
with  a  smooth  sulcus.  Ambulatory  legs  pubescent,  the  upper  sides  devoid 
of  spines  except  on  the  carpus  of  the  anterior  pair;  dactyls  not  twisted, 
about  equalling  the  propodi  and  armed  below  with  slender  spines. 

Alaska  (Benedict);  Puget  Sound  (Stimpson)!  Kadiak 
Is.,  lat.  55°  35'  30''  N.;  Ion.  162°  31'  45''  W.;  19  fathomsl 

Pagurus  hirsutiusculus  (Dana). 

Bernhardus  hirsutiusculus  Da5A,  Proc.  Acad.  Nat.  Sci.  Phila.,  1851,  p.  269; 

Crust.  U.  S.  Expl.  Expd.,  Part  1,  1852,  p.  443,  PI.  XXVII,  fig.  3. 
Eupagurus  hirsutiusculus  Stimpsok,  Joum.  Best.  Soc.  Nat.  Hist.,  Vol.  YI» 

1857,  p.  484;  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  pp.  237  and  249. 

Carapace  and  legs  pubescent;  anterior  portion  of  the  carapace  a  little 
wider  than  long:  median  tooth  triangular  and  acute;  lateral  teeth  obso- 
lete.    Ocular  peduncles  short,  about  one-half  the  length  of  the  anterior 
portio  n  of  the  carapace;  corncse  scarcely  dilated.      Fje-scales  oblong 
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obtvBe,  ooucaTe  oii  the  upper  side,  with  the  eublenuiual  apiue  visible 
from  above.  Antero-eitemal  process  of  the  baiin]  anleuual  joint  short  and 
atont.  Dot  laaohiDg  the  middle  ot  the  foarth  juiot  ot  the  peduucle,  and 
double  poiuled;  aoiole  rouuded.  pubescent  au  the  inuer  side,  aud  uot 
reaching  the  middle  of  the  latt  joint  of  the  peduoole.  Chelipods  very 
DDeqnal;  meruB  of  the  larger  one  trigonal,  with  the  angles  ronuded  and 
the  Hurfacea  convex  and  marked  with  small,  trausrerse,  grannlated,  pubes- 
cent rugiH;  carpus  obloug,  dislally  wideued,  the  sides  rounded  aud  the 
npper  surface  very  couveii  Biirfnce  covered  with  pubescent,  graunlated 
rugiE  similar  to  those  ou  the  merus.  which  become  brokeu  up,  in  many 
places,  iulo  separate  grnnulett;  haud  obloiig,  nearly  twice  as  long  as  wide, 
the  upper  surface  Evenly  convex  and  granulated!  fingers  short  and  stout, 
the  dactyl  with  a  row  ot  granules  on  the  upper  side  parallel  to  the  outer 
edge.  Smaller  cheliped  with  the  mems  and  carpus  compressed  and  gran- 
nto-scabious;  hand  small,  narrow,  with  the  sides  rounded  and  having  no 
prominent  nnglesi  palm  more  or  less  inflated,  with  often  a  trace  of  n 
groove  near  the  proximal  end  of  the  upper  surface;  surface  of  the  hand 
granulated;  fingers  pubescent  with  corneous  edges.  Ambulatory  legs 
granulo-acabrons,  but  not  spinous,  eicepi  ou  the  lower  side  of  the  dactyls 
and  the  distal  end  of  the  propodi;  dactyls  nearly  straljtht,  almost  as  loug 
aa  the  propodi,  and  not  twisted. 

Alaska!  Behriug  Is.!  Puget  Sound;  Oregon:  northern 
to  southern  California!  Common  on  the  shore  at  lot 
tide. 


Pagtirus  Samuelis  (Stimpson). 


Sapagurv*  Samuelii  Stimpson,  Proc.  Bost.  Boo.  Nat.  Hist..  Vol.  VI,  1857, 
p.  S6i  Journ.  Bost.  Soo.  Sat.  Hist.,  Vol.  TI.  1857.  p.  482;  Proc.  Acad 
Nat.  Boi.  Phila..  I»58,  p.  250;  Ann.  N.  T.  Lyo,  Nat.  Hiat..  Vol.  VH, 
1860.  p.  90,  PI.  I,  lig.  8.  Ortuanm,  ZooI.  Jahrb.  Abth.  t.  Byat..  Bd. 
VI.  1892,  p.  301,  PI.  XII,  fig.  12. 

Cloaely  allied  to  AirautiuaculuK.  Body  and  legs  quite  strongly  pubes- 
□ent.  Anterior  portion  of  the  carapace  considerably  louger  than  wide. 
Median  tooth  of  the  front  quite  promineut  and  sharp:  lateral  teeth  repre- 
sented only  by  a  slight  conveiily  in  the  margin.  Ocular  peduncles  mod- 
erately stout,  somewhat  coustricted  in  the  middle,  and  about  one-half  as 
long  as  the  anterior  portion  of  the  carapace.  Ocular  scales  snbovate  and 
dorsally  concave,  with  the  liubttrmiiial  spine  visible  from  above.  Anten- 
nal  peduncle  exceeding  the  eyes  by  fully  one-half  the  leugth  of  the  last 
joint;  acicle  rouuded  above,  pubescent  ou  the  inner  margin,  not  reaching 
the  middle  of  the  last  joint  of  the  peduncle,  bnt  nearly*  reaching  the  tip  of 
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the  eye-stalk.  Chelipeds  very  unequal,  the  larger  one  elongated,  granu- 
lated, nearly  devoid  of  pubescence,  but  furnished  with  minute  Betas  which 
arise  from  the  base  of  the  granules;  merus  compressed,  the  angles  rounded, 
length  about  one-half  greater  than  the  height;  outer  surface  convex  and 
more  or  less  granulo-rugose  toward  the  distal  end;  carpus  in  the  adult  a 
little  over  one-half  longer  than  wide,  the  upper  surface  evenly  convex  and 
rounded  off  to  the  sides,  the  outer  of  which  is  granulated  and  more  or 
less  flattened;  inner  side  somewhat  more  strongly  granulated  and  slightly 
concave;  on  the  posterior  portion  of  the  carpus  there  are  several  trans- 
verse,  granulated  rugae  which  become  gradually  replaced  anteriorly  by 
isolated,  rounded  granules;  hand  oblong  (but  not  twice  as  long  as  wide), 
broader  than  the  carpus,  becoming  more  elongated  with  age;  upper  Hur- 
face  evenly  convex  and  granulated  like  the  carpus,  the  granules  becoming 
longer  on  the  poUex;  outer  margin  acute,  grauulo-deuticulate,  the  gran- 
ules becoming  less  sharp  with  age;  lingers  shorter  than  the  palm;  outer 
margin  of  the  dactyl  granulo-denticulate;  a  granulated  line  on  the  upper 
surface  parallel  to  the  margin;  tips  of  the  Hngers  corneous  in  young,  but 
calcareous  in  old  specimens.  Smaller  cheliped  pubescent,  not  reaching 
the  base  of  the  dactyl  in  adults,  and  often  scarcely  reaching  the  base  of 
the  hand;  merus  spinulous  below;  carpus  compressed,  the  upper  edge 
armed  with  nine  or  ten  sharp  spines  external  to  which  is  a  parallel  row  of 
smaller  spines;  the  granulations  on  the  lower  surface  becpme  more  or  less 
spiny  towards  the  anterior  margin;  hand  granulated,  narrow,  oblong,  not 
shorter  than  the  merus;  palm  rounded,  having  no  prominent  ridges  or 
angles;  fingers  corneous  tipped.  Ambulatory  legs  pubescent,  the  propodi 
granulo-spinose  above;  dactyls  rather  stout,  spinous  below,  and  markedly 
shorter  than  the  propodi.  The  dactyls  are  of  a  bluish  color  with  a  longi- 
tudinal reddish  stripe  on  the  sides;  distal  end  of  the  propodi  bluish. 

Patrick's  Point!  Mendocino  County!  Pescadero!  Mon- 
terey (St.)!  Santa  Catalina  Is.!  San  Pedro!  San  Diego! 
Japan  (Stimpson,  Ortmann). 

I  very  strongly  doubt  that  the  E,  Samuelis  reported 
from  Japan  by  Stimpson  and  Ortmann  is  the  same  as 
our  California  species. 

Pagurus  minimus,  sp.  no  v. 

Anterior  part  of  the  carapace  about  as  wide  as  long;  median  projection 
of  the  front  triangular,  acute,  the  lateral  ones  rounded.  Eye-scales 
pointed,  with  a  very  prominent  subtermiual  spine.  Ocular  peduncles 
stout,  cylindrical,  a  little  flattened  distally,  and  about  two-thirds  the  length 
of  the  anterior  portion  of  the  carapace,  reaching  about  the  middle  of  the 
10 
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luat  joint  oF  the  niiteunal  peduncle.  Auiole  abort,  Hlender,  neari; rencliin^ 
the  tip  nf  the  oomen),  but  uot  reaching  the  middle  of  the  last  joici  o(  the 
pedaucle.  Chelipedn  pabesoeati  meriis  of  the  larger  cue  compransed.  the 
angles  ruuuiled;  carpus  one-halt  longer  tbitu  braad,  diatally  wida&fd.  tb« 
upper  flartaee  rounded,  not  sharply  marked  off  Imm  the  lateral  faces,  and 
armed  with  short  spiuas  which  are  i noli nsd  forwarda-,  inner  (aoe  ooavBi, 
bat  less  ao  than  the  outer,  vhich  in  evenly  rounded;  hand  oblong,  widen- 
ing distally  to  a  short  distance  beyond  the  base  ol  the  dactyl;  the  baae  of 
the  hand  is  armed  with  spines,  which  are  inclined  forwards  like  those  of 
the  cnq>ua,  and  is  strongly  oonvei  longitudinally,  giving  the  baud  lb« 
appearance  of  being  bent  downwards;  pollei  brood,  the  outer  edge  eeeuly 
roanded,  sharp,  upturned,  and  armed  with  anteriorly  directed  spines,  the 
npper  surface  smooth  and  conaave;  dactyl  broad,  wldeat  a  little  bejoud 
its  articulation,  the  outer  margin  sharp,  spiny,  evenly  curved,  the  npper 
surface  nearly  smooth  and  concave;  inner  margin  of  botb  fingers  famished 
with  large,  white,  tnberaulat  teeth;  lower  side  of  the  hand  evenly  coDvei 
from  side  to  aide,  the  distal  iwo-lhird»  longitndinaliy  nearly  straight, 
tapering  evenly  to  the  tip  of  the  pollex.  Hand  of  amalj  cheliped  uarroc, 
rounded,  the  upper  face  oblique;  fingera  longer  than  the  palm.  Ambula- 
tory legs  rather  slender  and  pubesoeat;  dactyls  slender,  curved,  tapering 
from  the  base,  spiny  below,  and  longer  than  the  propodi. 

General  color  reddish,  with  spots  of  darker  red;  larger  cheliped  a  darker 
red  than  the  rest  of  the  liody.  espeoiallyat  the  distal  end;  oca lar  peduncles 
with  a  median,  traasvetae,  light-colored  band. 

Length,  three-eighths  of  an  inch. 

Described  from  a  siugle  female  apecimeii  dredged  in 
30  fathoms  off  San  Diego,  February  11,  1899.  The 
specimen  carried  numerous  pale  green  eggs. 

This  species  is  best  distinguished  by  the  character  of 
the  larger  hand,  which  is  convex  at  the  narrow  base, 
both  longitudinally  and  transversely,  while  the  distal 
portion  is  nearly  smooth,  longitudinally  straight,  but 
transversety  concave.  Collection  University  of  Oali- 
fornia. 

Pagurus  granosimanus  (St.) 

Eupa,j<ir»»  gra«o»imanuf  Htihpson,  Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII. 
lt«0.  p.  90.     Smith.  Hep.  Prog.  Oeol.  Sur,  Canada,  1878-9,  B,  p.  211. 


r  portion  of  the  carapace  a  little  longer  than  wide.  Median 
tooth  of  the  front  broad  and  rounded:  lateral  teeth  represented  only  by 
■light  ooDveiitiea  of  the  margin.     Ooalar  peduQcles  moderately  stontr 
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about  two-thirds  the  length  of  the  anterior  portion  of  the  carapace;  corneae 
transverse  and  scarcely  dilated.  Eye-scales  subovate,  more  or  less  con- 
cave on  the  dorsal  surface,  the  subterminal  spine  visible  from  above. 
Antennal  acicle  reaching  but  little  beyond  the  eyes,  exceeding  them  by 
much  less  than  half  the  length  of  the  terminal  joint;  acicle  not  nearly 
reaching  the  corneas  or  the  middle  of  the  last  joint  of  the  peduncle.  Chel- 
ipeds  very  unequal,  the  right  one  elongated  in  adults,  devoid  of  pubes- 
cence, and  strongly  granulated;  merns  a  little  less  than  one-half  longer 
than  high,  the  anterior  portion  of  both  lower  edges  denticulated;  lower 
surface  furnished  with  two  rounded  tubercles;  outer  surface  convex  and 
roughened  as  in  Samuelis;  carpus  oblong,  more  than  one-half  longer  than 
wide,  but  not  twice  as  long;  upper  surface  evenly  convex  and  strongly 
granulated;  sides  flattened;  upper  edges  rounded;  hand  oblong,  nearly 
twice  as  long  as  wide,  slightly  wider  and  about  one-sixth  longer  than  the 
carpus,  the  upper  surface  evenly  convex  and  granulated,  the  granules 
becoming  larger  on  the  pollex;  outer  margin  acute,  especially  on  the  pollex, 
and  granulo-dentate;  dactyl  nearly  as  long  as  the  palm,  the  outer  edge 
acute,  granulo-dentate;  tips  of  the  fingers  calcareous;  smaller  cheliped 
nearly  devoid  of  pubescence;  merus  compressed;  carpus  rather  stout,  the 
upper  margin  sharp  and  armed  with  5-7  spines;  the  upper  part  of  the 
external  surface  is  more  or  less  spinulous,  the  lower  portion  granule- 
rugose;  hand  oblong,  wider  than  the  carpus,  and  longer  than  the  carpus 
or  merus;  the  supero-external  surface  rather  wide  at  the  base  and  strongly 
granulated;  supero-internal  edge  marked  proximally  by  a  ridge,  external 
to  which  is  usually  a  slight  groove.  Ambulatory  legs  spinous  on  the 
upper  edges;  dactyls  spinous  below  and  armed  with  smaller  spines  above, 
shorter  than  the  propodi,  not  twisted,  and  armed  with  long,  corneous 
claws. 

Color  in  alcohol  reddish;  legs  dark  and  marked  with  small  bluish  spots 
behind  the  small  tufts  of  setss;  granules  bluish. 

Monterey  (Stimpson)!  San  Pedro!  San  Diego!  Pesca- 
derol  Patrick's  Point,  Humboldt  County,  Calif.!  Puget 
Sound! 

Pagurus  Hemphillii  (Benedict). 

Eupagurus  ffemphilUi  Bbnkdict,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XV,  1892, 
p.  16. 

Closely  allied  to  granosimanus  and  SamueUs.  Carapace  glossy,  the  ante- 
rior portion  much  longer  than  broad.  Median  tooth  acute,  the  lateral 
teeth  represented  by  a  convexity  in  the  margin.  Eye-stalks  rather  slender 
and  about  two-thirds  the  length  of  the  anterior  portion  of  the  carapace. 
Eye-scales  subovate,  more  or  less  concave  above,  and  subacute,  the  sub- 
terminal  spine  visible  from  above.    The  antennal  peduncle  somewhat 
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exoMda  the  eye-stalk  but  not  by  oue-half  the  length  of  the  last  joint; 
Bcicle  Bmall,  much  shorter  thaii  the  eye-slnlk,  not  renohiug  the  poBteri<>r 
third  of  the  Inst  joint  of  the  peduncle.  Chelipeda  mnrkedl.v  imeqoiU: 
loernB  strongly  oompreuBed.  the  outsr  «iirtaee  iinadralateral,  uearly  smooth, 
bnt  marked  more  or  less  as  in  Samuelig;  nnlerior  portion  of  both  lover 
margins  denticulated  i  e,  small  tubercle  at  the  lower  posterior  angle;  corpus 
oblong,  deep,  twice  as  long  as  wide,  the  sides  flattened,  the  upper  Burfare 
couyci,  thickly  granulated,  with  the  edges  rounded,  there  being  no  deti- 
uile  lateral  margins;  band  oblong,  no  wider  than  the  carpuH  at  the  bate. 
but  widening  diiilnlly,  being  broadest  near  the  base  of  the  dactyl;  upper 
Burfflce  evenly  convex  and  granulated  like  the  carpuH;  onter  edge  acute; 
daotjrl  shorter  than  the  palm.  Merits  of  the  left  oheliped  with  the  outer 
part  of  the  lower  margin  spiunlons;  carpus  with  nine  or  ten  spines  on  the 
sharp  upper  edge,  external  to  which  is  a  parallel  row  of  much  emaller 
spinules;  band  much  compressed,  scarcely  wider  than  the  carpus,  iti 
broad,  onter  faoe  nearly  parallel  with  the  iuuei  one;  a  groove  on  the  upjitr 
surface  extending  from  the  posterior  margin  nearly  to  the  dactyl  and  niai- 
gined  OD  either  side  by  spiny  granales.  Ambulatory  legs  slender,  mncb 
oompressed.  the  carpus  and  propodus  of  llie  anterior  pair  (and  especially 
the  right  member)  apinnloua  on  the  upper  aurfaca;  Uaelyls  jpinnlai 
below,  scarcely  as  long  as  the  propodi  and  not  twisted. 

Color  in  alcohol,  bright  red,  tbe  tips  of  the  dactyls  light  colored. 

"California"  (Benedict);  Humboldt  County,  Calii 
Pagurus  tenuimanus  (Dana). 

Strnhardui  tenuimanus  Dasa,   Froc.  Acad.  Nat.  Sci.  Philn.,  1S61,  ] 

Criut.  U.  S.  Expl.  Expd.,  Part  I,  1833,  p.  447,  PI.  XXVII.  Bg.  T. 
EupagiiriiB   Iniuimanni   SriMPaoN,  Journ.  Bosl.  Soe.  Nat.  Hist.,  Vol.  VI, 

1857,  p.  483;  Proo.  Acad.  Nat.  Soi.  Phila.,  1858,  p.  237.     Shitii,  Bep. 

Prog.  Geol.  8nr.  Canada,   1878-9,  B,  p.  211.    Be.vxdict,  Froo.  D.  S. 

Nat.   Mus.,  Vol.  XV.   1892,  p.  1.      Walker,   Trans.   Liverpool    Biol, 

Boo.,  Vol.  XII,  1898,  p.  274. 
Carapace  smooth,  naked.  Median  process  but  little  more  promint-nt 
than  tbe  lateral  teeth  which  end  in  a  minute  spine.  Eye-scales  narrowly 
oblong,  snbucute,  cbeuueled  above,  aud  having  a  minute  snbterminal 
spine  not  visible  (rota  above.  First  three  joints  of  the  auteanni  peduncle 
armed  as  in  mamlus:  acicle  rounded,  the  inner  side  pnbescent,  the  tip 
reaching  as  far  as,  or  a  little  beyond  the  ocular  pedunclesi  Sagellum  long. 
Cbelipeds  very  nndinal;  merns  of  the  larger  cheliped  short,  trigonous. 
with  tbe  sides  convex,  the  length  and  breadth  snbeqnali  surface  more  or 
less  tubercnlatedi  especially  near  the  supero-distal  angle,  which  is  furnished 
with  HGveial  marginal  spines;  extero'distal  angle  with  a  few  spinee;  carpus 
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stout,  a  little  longer  than  wide,  the  npper  surface  strongly  convex  and 
thickly  covered  with  small,  sharp  tubercles;  inner  edge  spinous;  hand 
very  wide  and  strongly  flattened,  with  the  edges  produced  into  prominent, 
thin  expansions,  which  make  the  hand  much  wider  than  the  carpus;  both 
surfaces  thickly  covered  with  small  tubercles;  inner  edge  of  the  hand 
convex,  denticulated,  and  curved  downward  in  the  middle;  Bngers  strongly 
compressed  and  hollowed  out  above,  both  sides  minutely  tuberculated  or 
granulated.  Left  cheliped  with  the  merus  flattened,  denticulated  on  the 
upper  margin  and  at  the  infero-distal  angle;  carpus  compressed,  upper 
surface  granulated  or  tuberculated,  the  inner  edge  acute  and  spinous; 
hand  flattened,  similar  in  shape  to  that  of  muniiuSf  but  the  raised  margins 
are  denticulated;  upper  surface  granulated  or  minutely  tuberculated,  the 
proximal  margin  overlapped  by,  instead  of  overlapping,  the  distal  margin 
of  the  carpus;  lower  surface  smooth;  fingers  more  or  less  pubescent. 
Ambulatory  legs  nearly  naked,  and  marked  with  red  spots;  upper  margins 
spinulous;  dactyls  slightly  twisted,  considerably  longer  than  the  propodi, 
the  margins  and  anterior  surface  spinulous;  sides  of  the  preceding  joints 
smooth  and  glossy. 

Length  of  large  cheliped,  81  mm.;  merus,  i9  mm.;  width  of  same,  16 
mm.;  carpus,  26  mm.;  width  of  same,  24.5  mm.;  hand,  34  mm.,  greatest 
width  of  same,  29  mm.;  length  of  smaller  cheliped,  51  mm. 

Paget  Sound  (Dana);  Kadiak  Is.,  Alaska! 


Pagurus  calif orniensis  (Benedict), 

Eupagurus  cali/orniensis  Benedict,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XV,  1892, 
p.  21.  Faxon,  Mem.  Mus.  Comp.  Zool.  Harvard  College,  Vol.  XVIII, 
1895,  p.  55,  PI.  XI,  tig.  2-2c. 

Median  tooth  of  the  front  low  and  scarcely  in  advance  of  the  broadly 
triangular  lateral  teeth.  Ocular  peduncles  moderately  stout  and  about 
three-fourths  as  long  as  the  anterior  portion  of  the  carapace,  which  is 
nearly  as  wide  as  long.  Eye-scales  oblong,  subacute,  deeply  channeled 
above,  and  curved  downward,  the  subterminal  spine  small.  Acicle  rounded, 
pubescent  on  the  inner  margin,  and  not  reaching  the  tips  of  the  ocular 
peduncles.  Chelipeds  of  exceptionally  unequal  size;  larger  cheliped 
glossy;  merus  trigonous,  the  surfaces  convex  and  nearly  smooth,  but 
slightly  roughened  with  scattered,  minute  prominences;  carpus  much 
widened  at  its  distal  end  where  its  breadth  about  equals  its  length;  upper 
surface  convex  and  furnished  with  scattered,  depressed  granulations;  outer 
margin  raised  and  finely  granulated;  inner  margin  prominent  and  armed 
with  several  short,  unequal  spines;  outer  surface  more  or  less  flattened; 
inner  surface  oblique  and  slightly  concave;  hand  flattened,  much  wider 
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than  the  mrpna,  and  nearlj  aa  broad  bb  long;  upper  turtace  evenly  oonvex 
uid  coTered  irith  Bbnrp  graaulatioQB  of  nneqaal  gize;  aster  margin  aciite, 
den  lion  luted,  and  evenly  oDTTed  from  the  tip  of  the  poUei  to  the  bate; 
inner  margin  produced,  aonle,  more  strongly  denticulnleil  tb&n  the  outer, 
and  eudinR  in  n  prominent  nugle  some  diatuuue  from  the  base  of  the 
dactyl;  finders  oompreaHed;  poUex  very  wide  nnd  (nrniahed  with  eoveral 
large  graunlationa;  dactyl  with  the  npper  margin  sharply  grannlaled  and 
famished  trith  a  granular  line  on  the  surface,  between  whiah  and  ibeonter 
margin  the  surfaee  is  deeply  concave.  Merna  of  the  Etmalter  cbeliped 
oompreseed,  narrov,  and  smooth,  eioept  on  the  lower  side,  wbichig  spina- 
loQB  toward  the  distal  end;  carpus  compresBed,  armed  above  with  two  rows 
of  spines,  tbe  included  surface  being  slightly  concave;  hand  small,  oblong, 
with  no  prominent  angles,  a  little  longer  than  the  carpus,  but  not  eioeeil- 
ing  the  merna.  Ambulatory  legs  glossy,  nearly  smooth;  n  apine  at  the 
anpero-distol  angle  of  the  oarpus  projecting  over  the  propodus;  dactyls 
thin,  pabescent,  not  twisted,  and  spinnlons  below,  exceeding  the  length 
of  tbe  propodi. 

Color  of  aloobolic  speoiraeua  near  orangei  the  smbalatory  legs  crossed 
by  bands  of  a  lighter  color.  There  ie  a  band  of  lighter  color  near  the 
middle  of  the  ocular  peduncles. 

California  (Benedict) ;  Santa  Cataliu 
in  the  harbor  of  Avalon, 


Island  I  Dredged 


Pagiirus  munitus  (Benedict). 


Eupayur 


:«  BE-vti 


i.  U.  8.  Nat.  Mus,,  Vol,  XV,  1802,  p.  19. 


Carapace  smooth,  nearly  naked,  the  anterior  margin  with  three  nearly 
equal  teeth.  Eye-scales  oblong,  channeled  above.  First  joint  of  Ihe 
antcnnal  peduncle  with  a,  spine  or  tooth  at  the  interior  an tero- inferior 
angle;  seoond  joint  with  a  spine  at  the  antero'intemal  angle,  the  infero- 
distal  produced  forward  into  a  prominent  spine  which  is  generally  double 
pointed;  third  joint  with  a  spine  at  the  apex;  ncicle  rounded,  pubescent 
on  tbe  inner  side,  and  about  reaching  the  tips  of  tbe  ocular  peduncles. 
Chelipeds  very  unequal,  merna  of  Ibe  right  cbeliped  short,  trigonous;  oar- 
pus broader  than  long,  the  margins  produced  into  two  large,  thin,  wing- 
like  expansions  and  curved  so  that  the  inner  surface  is  oonoave;  baud 
smooth,  much  narrower  than  the  distal  end  of  the  carpus,  and  about 
twice  as  long  as  wide,  the  edges  subparatlel;  outer  edge  slightly  concave; 
fingers  punctate,  shorter  than  tbe  palm,  lu  (he  smaller  cbeliped  the  oar- 
pus is  elongated  and  compressed,  the  upper  margin  spiny;  hand  oblong, 
smooth,  much  flattened,  the  acute  edges  upturned,  making  tbe  upper  ear- 
face  markedly  conouvH;  proximal  margin  acute  and  overlapping  tbe  distal 
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end  of  the  carpns;  fingers  smooth,  more  or  less  pubescent  below,  the 
dactyl  provided  with  a  crest  which  is  a  continuation  of  the  elevated  mar- 
gin of  the  hand;  the  opposite  margin  is  continued  as  a  similar  crest  upon 
the  pollex.  Ambulatory  legs  slender,  glossy,  nearly  naked,  the  upper 
margins  of  the  last  three  joints  more  or  less  spinulous;  dactyls  slightly 
longer  than  the  propodi. 

Alaska! 

Genus  Paguristes  Dana. 

Front  with  a  distinct  rostral  projection.  Ocular  peduncles  long  and 
slender,  the  scales  of  moderate  size.  Autennules  long.  Antennal  acide 
robust,  flagellum  ciliated.  Chelipeds  equal  or  subequal,  the  fingers  mov- 
ing in  a  horizontal  plane.  Fourth  pair  of  pereopods  not  chelate.  The 
first  two  abdominal  segments  in  the  male  and  the  first  segment  in  the 
female  bear  sexual  appendages. 

Type. — P.  longirosiris  Dana. 

Paguristes  turgidud  (St.). 

EupaguruB  iurgidua  Stimpsok,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  86. 
Clibanariua  Iurgidua  Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  484,  PI.  XXI,  fig.  1.    Bate  in  Lord's  Nat.  in  Vancouver's  Is.,  Vol. 

n,  1866,  p.  278.     Whiteavks,  Can.  Nat.  (2),  Vol.  VUI,  1878,  p.  471. 
Paguriatea  turgidua  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  236; 

Ann.  N.  Y.  Lye.  Nat.  Hist.,  Vol.  VII,  1860,  p.  86.     Smith,  Bep.  Prog. 

Geol.  Sur.  Canada,  1878-9,  B,  p.  211.    Walker,  Trans.  Liverpool, 

Biol.  Soc,  Vol.  Xn,  18»8,  p.  275. 

Carapace  pubescent,  the  anterior  portion  longer  th  an  wide.  Front  tri- 
dentate,  the  median  tooth  much  the  largest.  Ocular  pedundes  over  one- 
third  the  length  of  the  anterior  portion  of  the  carapace.  Antennal  acicle 
armed  with  several  dark- tipped  spines  on  the  inner  margin;  flagellum 
short.  Chelipeds  hairy  above,  the  upper  surface  covered  with  dark-tipped 
spines;  fingers  corneous  tipped.  Ambulatory  legs  hairy,  the  dactyls  a 
little  longer  than  the  propodi.     Attains  a  length  of  about  three  inches. 

Puget  Sound  (Stimpson);  Vancouver's  Is.  (Smith); 
Farallon  Islands!  Santa  Catalina  Is. ! 

Paguristes  parvus,  sp.  nov. 

Rostrum  long,  narrow  and  acute.  Ocular  scales  out  into  three  spines. 
Ocular  peduncles  pubescent,  enlarged  at  the  base,  and  exceeding  the 
peduncle  of  the  antennae    Acicle  pubescent,  reaching  nearly  to  the  tip  o/ 
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the  yeduQole,  and  bavia^  the  outer  margiu  nrmed  with  short  spines;  sec- 
ond joint  of  the  peduncle  produced,  eiterual  to  the  acicle,  into  a  prooess 
vhiob  h  cut  into  three  spiue.'i.  Legs  pubescent.  Chelipeds  equal,  the 
mems  nearlj  Binootb;  oarpua  with  a  Battened,  snbtriaugular  npper  snrfaoe, 
the  inner  and  outer  margins  ol  which  are  Hrmed  with  three  or  font  short. 
Htonl  Bpiuea;  hands  with  the  upper  sarfaoe  ooarselr  granulated;  (be  abort 
inner  margin  armed  with  three  short,  stonl  spines;  n  longitudinal  iutn- 
mescencB  on  the  upper  aorface  upon  which  are  two  rows  of  small  tubercle; 
fingers  eicavaled  within  and  having  hUci,  eorneouH  tips.  The  upper 
margina  o[  the  oarpi  and  propodi  of  the  ambulatory  legs  are  spinnlous; 
dactyls  acabrouA,  slender,  nearlj  straight,  and  longer  Itian  the  propodi. 
Length  one'half  inch. 

Three  specimeus  taken  at  White's  Point  near  San 
Pedro,  Calif.,  July,  1895. 

Collection  Uiiiversity  of  California. 

Paguristes  Bakeri,  sp.   no%'. 

Carapace  hairy,  the  nnlerior  portion  nearl;  nx  wide  aa  long,  eroded  ii 
front  and  towards  the  sidea,  nnd  having  a  few  short  Hpiiiiiled  near  the 
ant  era -lateral  margins;  front  with  three,  aubeqnal,  triangular  teeth.  Ocu- 
lar pedunclea  slender,  oylindrical,  two-thirds  the  length  of  the  anterior 
portion  of  the  oarapnce.  and  having  a  line  of  hairs  on  the  apper  side. 
Ocular  scales  armed  with  several  marginal  spines  which  become  larger 
towards  the  tip.  Pedunole  of  the  anteanie  nearly  three-fourths  the  length 
of  the  eje-stalk;  second  basal  joint  with  a  spine  nt  Ibe  anlero-internal 
angle;  the  a ntero -external  angle  produced  forward  as  a  large,  triangulat, 
acnte  process  which  is  armed  with  a  few  short  spines  ou  ihe  outer  margin. 
Aciule  rather  timall,  awl-shaped,  hairy,  reaching  a  little  beyond  the  middle 
of  the  last  joint  of  the  peduncle,  the  inner  margin  armed  with  spines  and 
the  outer  margin  furnished  uonr  tba  tip  with  two  spines  which  point 
obliquely  upwards.  Chelipeds  eqaal;  merus  trigonous,  the  upper  nnte- 
nor  end  hirsute  and  spiny  and  the  two  lower  margins  armed  with  short 
Bpines;  carpus  short,  hirsulfl  and  spiny  above,  the  inner  margin  of  the 
upper  side  armed  with  about  six  spines  which  increase  in  size  anteriorly; 
oater  face  small,  hard  portion  of  the  lower  side  reduced  to  a  narrow,  trsna- 
verse  bar,  inner  face  flattened,  with  a  concavity  ou  its  lower  side,  and 
armed  with  a  few  spines  above  and  autariorly;  hands  short  and  brond, 
widest  across  Ibe  base  of  (he  poliex,  the  upper  surface  flattened,  hairy, 
armed  with  numerous  spines,  inner  edge  atraigbt,  Ibe  outer  very  strongly 

rved,  inner  faces  flattened  and  armed  with  small  spines,  four  spines  on 
margin  behind  the  l>aee  of  Ibe  daoty);  pnllei  very  brond  nt  base; 
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lower  snrface  of  hand  tumid  below  base  of  poUez  aud  armed  with  short 
spines;  an  angle  of  90°  between  its  upper  and  inner  faces.  Ambulatory 
legs  hairy;  carpus  of  the  anterior  pair  spiny  above;  propodus  armed  below 
with  short  spinules  and  above  with  seven  or  eight  rather  strong  spines; 
dactyls  flattened,  mdch  longer  than  the  propodi,  both  margins  closely  set 
with  spines;  second  pair  much  less  spiny  than  the  first. 

There  is  a  pair  of  very  small,  simple,  two-jointed  appendages  on  the 
first  abdominal  segment  in  the  female,  but  the  succeeding  four  segments 
have  an  appendage  only  on  the  left  side;  of  these  the  first  three  (those  on 
the  second,  third,  and  fourth  segments)  are  well-developed  and  biramous, 
but  the  appendage  on  the  fifth  segment  is  smaller  and  reduced  to  a  single 
branch.  In  the  male  the  pair  of  appendages  on  the  first  abdominal  seg- 
ment is  larger  than  in  the  female  and  the  inner  faces  are  channeled;  the 
second  segment  has  a  pair  of  appendages,  and  the  third,  fourth  and  fifth 
segments  have  a  uniramous  appendage  only  on  the  left  side. 

General  color  dark  reddish;  legs  more  or  less  colored  with  blue. 

Length  of  female  2.5  in.;  of  males  4.5  in.  and  5  in. 

Described  -from  three  specimens  from  San  Diego, 
Calif.:  one  a  female  loaned  by  the  San  Diego  Natural 
History  Society,  and  two  large  males.  For  the  oppor- 
tunity of  examining  the  latter  I  am  indebted  to  Dr. 
Fred  Baker  of  San  Diego. 

This  species  is  allied  to  P.  fecundus  Faxon,  but  is  dis- 
tinguished by  having  a  less  prominent  rostrum,  much 
longer  antennal  flagellum,  shorter  dactyls  on  the  sec- 
ond and  third  pereopods,  and  small  but  well-marked 
spines  instead  of  ''obscure  teeth,''  on  the  terminal  lobes 
of  the  telson. 

Holopagurus,  gen.  nov. 

Rostrum  not  prominent.  Ocular  peduncles  moderately  long  and  slender; 
basal  scales  close  together.  Antennal  acicle  rather  short;  flagellum  hairy. 
Left  cheliped  larger  than  the  right;  fingers  of  both  hands  moving  horizon- 
tally, their  inner  margins  not  excavated.  Fourth  pain  of  legs  more  or  less 
chelate.  First  abdominal  segment  of  the  male  devoid  of  appendages;  sec- 
ond, third  and  fourth  segments  with  an  appendage  only  on  the  left  side. 
Telson  entire. 

Type — H.  pilosus. 
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Holopagorus  pilosus,  sp.  nov. 

Anterior  portion  of  the  carapace  Blightl}r  widei  thnn  long,  oroded  nt  tlia 
front  Hud  sides,  aud  havioy  u  few  shod  spinules  uear  the  aiit«[o-lat«reJ 
margin.  Frontal  mnrgiu  tranaverse.  roBlral  projectiou  reprenented  by  a. 
BoiBll  prominence  which  does  not  eii>e«d  the  lateral  ouea.  Oualar  pedaa- 
ulea  aylindrioal,  rnther  slender,  hhiI  about  two-tbiriU  the  length  of  the 
anterior  portion  of  the  carapaoei  corneie  not  dilatedi  basal  Dcoles  lerr 
wide  at  base,  their  inner  aides  produced  fornrardB  into  a  subacute,  triangll' 
lar  lobe,  Antennulnr  peduncle  about  equalling  the  eye-stalks.  PedaDcle 
of  the  HiitenuiB  shorter  than  the  eye-stalks,  the  second  joint  with  a  short 
Bpiue  at  the  sulero-exterual  nngie  but  Doue  at  the  autero-iuteroal  angle; 
last  joint  of  the  peduncle  short,  less  than  twice  ad  lon|j  as  wide;  acicla 
etraiijht,  ciliated,  evenly  tapering  to  an  acnte  tip,  convex  and  rongheued 
above,  aud  not  reaching  the  tip  of  the  peduncle;  flagellnm  shorter  than 
the  mrnpace  and  thickly  set  below  with  long  hairs.  Chelipeds  of  aimilal 
form,  fiiTiiisbed  with  long  hairs  aud  short  spines;  raeriis  trigonous,  the 
lower  side  flattened,  the  npjwr  edge  sharp;  oarjins  armed  with  short,  eeal- 
tared  apinea  on  the  upper  sarface  which  ii  convex,  rounding  off  insensibly 
to  the  small  outer  face;  inner  face  flnttened  and  aeparate:!  from  the  nppei 
surface  by  a  rather  sharp  edge  which  is  armed  with  sharp  spines  and 
turns  outward  near  the  base  more  sharply  on  the  left  cheliped  than  on 
the  right;  hauds  horizontally  flattened,  the  upper  surface  gently  convex 
and  covered  with  scattere<l  spines  which  are  larger  aud  more  tbicbly  set 
near  the  rounded  margins;  the  larger  hand  is  widest  across  the  base  of  the 
Bngers,  beyond  which  it  ia  quite  abruptly  coutrjicled;  the  polles  is  rather 
narrow  a  short  distance  beyond  the  base,  its  inner  and  outer  margins 
rounded,  the  tip  corneons;  dactyl  subcorneal,  the  tip  corneous  and  strongly 
onrvsd,  ita  surface  thickly  set,  like  the  pollei,  with  short,  corneous  spines. 
The  smaller  band  is  relatively  oarrower  than  the  larger  one,  the  inner 
and  outer  faces  parallel;  poliex  not  so  mnob  contracted  beyond  the  base 
as  in  the  larger  hand,  ita  outer  margin  evenly  convex  near  the  base  and 
not  slightly  concave  like  that  at  its  fellow.  Ambulatory  legs  hairy  and 
armed  with  spines  on  the  upper  sides  of  the  merus.  carpus  aud  propodas; 
propodi  Bubcylindrical,  nearly  smooth  below;  dactyls  long,  gently  carved, 
flattened  towards  the  tip,  aubcylindrical  at  the  base,  about  twice  the 
length  of  the  upper  aide  of  the  ptopodi,  strongly  twisted,  and  armed  only 
with  very  short,  corneona  spinnles.  Dactyl  of  the  fourth  pair  of  legs 
extending  for  about  one-third  its  length  beyond  the  propodns,  Coxie  of 
(he  last  pair  of  legs  separated  by  an  oblong  process  of  the  sternum  on  the 
posterior  side  of  which  is  a  sharp,  median  groove.  Abdominal  append- 
ages long  and  hairy. 

The  posterior  portion  of  the  oarapaoe  is  more  or  less  calcified,  especially 
over  the  cardiac  area,  and  the  branchial  regions  are  reticulated  w 
branous  lines. 
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General  color  yellowish  white;  the  antenuaB  are  blue  and  the  anterior 
portion  of  the  carapace  has  more  or  less  of  the  same  coloration;  a  peculiar 
reddish  coloration  occurs  on  different  parts  of  the  body,  notably  on  either 
side  of  the  cardiac  area  of  the  carapace. 

Length  four  inches;  large  cheliped  three-eights  of  an  inch  longer  than 
the  smaller  one. 

One  large  male  specimen  and  several  small  ones 
dredged  in  about  25  fathoms  off  San  Diego,  Calif.  Col- 
lection University  of  California. 

Family  PARAPAGURID^. 

Similar  to  the  Paguridse  but  having  trichobranchi», 
instead  of  phyllobranchise.     Deep  sea  forms. 

Genus  Parapagurus  Smith. 

Resembles  Pagurua.  Third  maxillipeds  widely  separated  at  the  base. 
Chelipeds  very  unequal.  Sternum  between  the  first  and  second  pereopods 
narrow.  Eleven  pairs  of  branchisB,  two.  at  the  base  of  the  maxillipeds  and 
each  of  the  first  three  pereopods,  and  three  at  the  base  of  the  fourth. 
Well  developed  and  symmetrical  pairs  of  appendages  on  the  first  and  sec- 
ond abdominal  segments  in  the  male. 

T)/p€. — P,  piloaimanus  Smith. 

Parapagurus  Mertensii  (Brandt). 

Pagurua  Mertensii  Brandt,  Middendorifs  Siberische  Beise,  Bd.  II,  Th.  1, 

1851,  p.  112. 
Eupagurus  Mertensii  Stimpson,  Joum.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI,  1857, 

p.  483;  Proc.  Acad.  Nat.  Sci.  Phila.,  1858,  p.  237.    Benedict,  Proo. 

U.  S.  Nat.  Mus.,  Vol.  XV,  1892,  p.  2. 

Anterior  portion  of  the  carapace  sparsely  hairy  and  about  as  wide  as 
long.  Median  frontal  tooth  prominent,  acute,  the  lateral  teeth  small. 
Ocular  scales  ovate,  acute,  concave  above.  Eye-stalks  short,  about  one- 
half  the  length  of  the  anterior  portion  of  the  carapace.  Acicle  slender, 
rounded,  sparsely  ciliated,  curved  downwards,  much  exceeding  the  eye- 
stalks,  but  not  reaching  the  tip  of  the  antennal  peduncle.  Chelipeds 
pubescent,  spiny,  very  unequal;  right  cheliped  very  large;  merns  armed 
with  a  row  of  short  spines  on  the  inner  atid  outer  margins  of  the  lower 
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aide;  oarpua  long,  Ihe  inner  aud  outer  uiBr|;LUB  iipmy,  and  the  (.-onTet 
upper  earface  armed  vith  two  rows  of  short  epines;  outer  fnce  more  or 
leas  flatteuedi  lower  side  bulgiug  and  armed  with  a  few  short  gpiuee; 
band  long,  narrow,  domo-ventrally  Sattened,  and  beut  inward  at  a  slight 
angle  to  the  uarpaii;  the  rounded  upper  sarface  fnmiahed  with  small,  snb- 
aeriallj  nmnged  granules  which  become  mote  prominent  on  the  fingers; 
inner  and  outer  margins  sharp,  gran iilo -denticulate  and  paralleli  lower 
Hurfaae  of  the  pnlm  with  n  broad,  shnllow  couoarity  which  extends  nearly 
to  the  daotjl.  Left  cheliped  slender;  merus  spiny  below;  carpus  lubcy* 
liadrical,  with  three  rows  of  spines  on  Ihe  upper  surface;  band  narrow. 
much  longer  than  the  carpus;  palm  very  short;  lingers  long,  narrow,  and 
carved  downwards.  Ambulatory  legs  long,  compressed,  and  very  slender: 
daotyls  exceediugly  long  aud  slender  aud  armed   below   with  uumerons 

Described  from  a  single  female  specimen  obtained 
from  the  U.  S.  National  Museum  from  Mr.  Benedict, 
who  pointed  out  that  it  was  not  a  true  Pugurus  but 
belonged  among  the  triehobranchiate  forms. 

Northern  California,  Nitkasund,  Kadiak  Is.,  Atcha, 
Kamtschatka  (Brandt);  Ipn.  33"  55'  30'  N.;  lat.  119° 
53'  30"  W.;  19  fatlioras! 

This  species  affords  one  of  those  curious  eases  of  com- 
mensalism  with  colonies  of  hydroids  sometimes  found 
among  deep  sea  pagurids.  The  colony  of  hydroids  cov- 
ering the  shell  in  which  the  crab  lives  forms  a  mem- 
branous growth  which  extends  beyond  the  boundary  of 
the  shell  and,  in  course  of  time,  according  to  Mr.  Bene- 
dict, causes  the  shell  to  disappear,  leaving  its  inhabitant 
with  a  membranous,  instead  of  a  calcareous  domicile. 
In  the  specimen  which  I  liave,  the  covering  is  partly 
formed  by  the  tip  of  a  broken  shell,  but  mainly  by  an 
extension  of  the  membranous  growth  formed  by  the 
colony  of  hydroids.  This  arrangement  certainly  affords 
the  crab  the  advantage  of  allowing  it  to  grow,  without 
its  having  to  undergo  the  troublesome  experi 
changing  its  lodgings." 
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Subtribe  THALASSINIDEA. 

Carapace  short,  compressed,  and  marked  with  two  longitudinal  sutures. 
Rostrum  small  or  wanting.  Both  pairs  of  antennas  elongated  and  furnished 
with  long  peduncles,  those  of  the  outer  pair  five-jointed  and  usually  devoid 
of  an  aoicle.  First  pereopods  more  or  less  chelate;  second  pair  often 
chelate;  third  pair  always  simple.  Last  segment  of  the  thorax  movable. 
Abdomen  long,  the  segments  not  overlapping,  the  side  plates  feebly  de- 
veloped.    Tail-fin  well  developed.     Branchiae  variable. 

Family  CALLIANASSID^. 

Carapace  strongly  compressed.  Rostrum  flattened.  Eyes  small.  First 
pair  of  chelipeds  generally  unequal;  second  pair  with  or  without  chelae. 
Side  plates  of  the  abdomen  absent.  Telson  and  uropods  broad  and  devoid 
of  cross  furrows.     Burrowing  ci'ustaceans  with  soft,  elongated  bodies. 

Genus  Upogebia  Leach. 

Rostrum  short  and  tridentate.  Eyes  small,  with  cylindrical  peduncles. 
No  antennal  scale.  External  maxillipeds  pediform.  First  thoracic  legs 
subequal  and  subchelate,  the  poUex  small;  the  remaining  pairs  not  chel- 
ate. Abdomen  long,  with  subquadrate  joints;  pleopods  broad,  the  second 
pair  similar  to  the  others;  uropods  broad  and  foliaceous;  telson  broad, 
subquadrate,  foliaceous.     Podobranchiae  and  mastigobranchiae  wanting. 

Type,—U.  atellcUa  (Montagu). 

Upogebia  pugettensis  (Dana). 

Oebia  pugeUensis  Dana.  Proc.  Acad.  Nat.  Sci.  Phila.,  1852,  p.  19;  Crust. 
U.  S.  Expl.  Expd.,  Part  I,  1852,  p.  610,  PI.  XXXIl,  fig.  1.  Stimpson, 
Journ.  Bost.  Soc  Nat.  Hist.,  Vol.  VI,  1857,  p.  488,  PI.  XXI,  fig.  2. 
LocKiNOTON,  Ann.  Nat.  Hist.  (6),  Vol.  II,  1878,  p.  299. 

Oebia  cali/ornica  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88. 

Upper  portion  of  the  carapace  in  front  of  the  cervical  groove  flattened, 
scabrous,  and  hairy,  and  marked  with  three  longitudinal  grooves,  the 
median  groove  being  the  shortest;  front  with  the  median  tooth  large, 
horizontal,  triangular,  the  lateral  teeth  short.  A  minute  marginal  tooth 
or  spine  generally  present  a  short  distance  below  the  lateral  teeth.  Antero- 
lateral and  postero-lateral  angles  rounded.  Eye-stalks  short,  reaching  very 
little  further  forward  than  the  lateral  teeth  of  the  front.     Antennulee  less 
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thftD  one-half  the  length  of  the  aatenuce,  the  SageiU  guWiasl.  Pedoude 
of  the  BQtetinEe  eiceeding  that  of  Ibe  aDtvannlee;  flfLgellnm  ciliated  and 
longer  than  the  carapace.  Chdjpede  eqaal;  merae  spiaalonB  and  hairj' 
b«lov;  cnrpiiB  vith  the  upper  and  lower  edges  apinuloaa,  and  haviDg  ■ 
apine  at  the  autero-iuterual  angle  aad  aaolbei  spinea  short  distance  below 
it;  hand  with  two  parallel,  scabrons,  hair;  lines  au  the  upper  edge  and  a 
tranavcrae  grsnalated  line  a(  the  proximal  end  of  tbe  inuer  aarface;  a  line 
of  haira  ou  the  outer  sortace  which  is  continued  obliquely  aoross  the 
carpua;  lower  side  of  the  palm  soabrons  and  hnirji  pollex  short,  benl 
downnarda,  and  haviu^^  a  tooth  uear  (he  iniddle;  dactyl  obliquely  com- 
pteased,  incurved,  acute,  pnijectiu;^,  when  closed,  far  beyond  the  tip  of 
the  pollei.  Uropoda  short,  Che  inner  ramus  distaUj  rounded,  truncated, 
the  outer  rounded.  Telson  entire,  reetnn),iilar.  wider  than  long. 
LeD}Tth,  1 12  mm. 

Queen  Charlotte  Is.  (Smith);  Vaacouver's  Is.  (Bate); 
Puget  Souad  (Daua);  Bodega  Bay!  Sau  Francisco  Bay! 
Montereyl  Santa  Cutalina  Is.!  San  Pedro!  San  Queutin 
Bay,  Lower  California  (Lockington). 

This  species  can  generally  be  found  wherever  muddy 
beaches  occur.  It  inhabits  holes  of  one  or  more  feet  in 
depth,  many  of  which  are  left  uncovered  at  low  tide, 
when  the  creatures  can  easily  be  dug  out.  Specimens 
are  often  taken,  however,  at  a  depth  of  several  fathoms. 

There  is  a  peculiar  parasitic  crustacean,  Pkyllodurus 
abdoniinalis  St.,  that  is  often  found  upon  this  species, 
being  usually  attached  to  the  base  of  the  abdominal 
appendages.  Sometimes  also  a  small  bivalve  mollusc, 
Pylkina  rugifera,  is  found  attached  to  this  crustacean 
by  its  byssus. 

The  tooth  on  the  pollex  is  sometimes  absent,  as  it  was 
in  the  specimen  described  by  Dana.  "  This  tooth," 
says  Stimpson,  "  is  a  prominent  character  in  all  the 
very  numerous  specimens  in  the  Smithsonian  Museum, 
but  it  is  obsolete  in  the  specimen  described  by  Dana, 
although  actual  comparison  shows  them  to  be  the  same. " 
In  some  small  specimens  from  Cataliua  Island  the  small 
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marginal  spine  beneath  the  lateral  teeth  of  the  front 
was  absent,  although  they  agreed  with  specimens  from 
northern  California  in  every  other  essential  feature. 

Genus  Callianassa  Leach. 

Bostrum  absent  or  reduced  to  a  small  point.  Eye-pednucles  flattened; 
cornea  median,  small  or  absent.  Antennnlar  flagella  never  shorter  than 
the  preceding  joint.  No  antennal  scale.  External  maxillipeds  opercnli- 
form.  First  pair  of  pereopods  yery  unequal  and  furnished  with  well- 
developed  chelae;  second  pair  small  and  chelate;  third  pair  with  the 
penultimate  joint  broadly  expanded;  fifth  pair  subchelate.  Second  pair 
of  abdominal  appendages  in  the  female  slender,  the  succeeding  ones 
broad,  foliaceous,  and  fringed  with  ciliated  hairs.  Caudal  appendages 
wide.    Gills  with  flattened  filaments. 

In  this  genus,  according  to  Bate,  only  arthrobranchiee 
are  present,  with  the  exception  of  a  rudimentary  masti- 
gobranchia  on  the  third  maxilliped. 

Callianassa  californiensis  Dana. 

CcUUanasaa  califomienais  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,  p.  175. 

Stimpson,   Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  489,  PI. 

XXI,  fig.  4.    A.  Milns-Edwakds,  Nouv.  Archiv.  Hist.  Nat.  Paris, 

Tome  VI,  1870,  p.  82.    Lockinoton,  Ann.  Nat.  Hist.  (5),  Vol.  EC,  1878, 

p.  301. 
CcUUanasaa  occidenialis  Stimpson,  Proc.  Cal.  Acad.  Sci.,  Vol.  I,  1856,  p.  88. 

Front  very  short  and  rounded,  with  a  small,  triangular  tooth  on  either 
side  between  the  bases- of  the  ocular  peduncles  and  the  antennsd.  Ocular 
peduncles  subtriangular,  approximated  at  the  bases,  but  diverging  towards 
the  acute  tips  which  are  somewhat  upturned.  Antennulary  flagella  sub- 
equal.  Antenn89  from  one-half  to  two- thirds  the  length  of  the  body,  the 
peduncle  nearly  equalling  that  of  the  antennules.  Chelipeds  in  the  adult 
male  with  one  arm  enormously  developed;  ischium  of  the  larger  cheliped 
slender,  compressed,  incurved,  distally  widened,  and  finely  denticulated 
on  the  acute  lower  margin;  merus  about  as  long  as  the  ischium  (generally 
a  trifle  longer)  but  stout,  curved,  smooth,  almost  naked  except  on  the  cili- 
ated margins,  and  furnished  with  a  prominent  lobe  at  its  infero-proximal 
angle;  carpus  very  wide,  a  little  longer  than  the  merus,  the  outer  surface 
smooth,  naked,  glossy,  and  evenly  convex  as  if  forming  a  part  of  the  sur- 
face of  a  cylinder;  margins  acute,  ciliated,  and  minutely  serrulated;  upper 
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t)Utf);iii  piodaopd  iuto  a  thin  eipBaeion  oTetbaagiDg  t 
anrfftoei  lower  mar;:iii  proilnced  in  n  eiiiiilar  uianDer  b 
slroQgly;  posterior  mari^u  belov  the  art  i  on  la  t  ion  of  (be 
iMcknarils  into  a  broadlj-  aud  eveniy  ronnded  lob«:  baud 
little  Bborter  than  the  oarpus.  hroadest  at  the  l»ite,  wiih 
gini  more  or  lean  inanTTed  tovrardB  tbe  proxinml  end;  a  \ 
between  the  lingers!  a  ptomineut  nptuTned  tootb  between 
Bngers)  fingers  a  little  luu^et  than  tbe  palm  and  fnnUB. 
oUia;  dactyl  longer  than  tbe  pollex.  uinntely  denticnlnt 
iDargiu,  and  bent  abruptly  near  the  tip,  fanaiD^  a  sbar 
■Ukller  oheliped  the  ischinm  resemblea  that  t>i  Ibe  Ini 
aoarcely  dentioalated  belnw;  uierua  widest  ueai  the  midi 
ths  leobium,  and  deruiJ  uf  tbe  lobe  at  tbe  base,  but  hafin 
tonth  uear  tbe  midille  of  the  lower  margin;  oarpng  very  It 
with  both  snrfuuta  conrei;  hand  uaTrow,  relatively  mtiDh 
hand  of  tbe  larger  cheliped,  but  shorter  than  the  oarpo 
tbe  mari^iiia  parallet,  the  ttu^ers  not  gaping;  dactyl  lougsi 
aud  not  hooked  at  the  tip.  Tbe  suuller  oheliped  in  the  tei 
of  the  male  but  the  lartcer  chellped  ia  relatively  amaller  an 
form:  the  ischiaia  ix  like  that  of  the  smaller  ohelipeil  and  I 
the  same  bat  &toiit«r  and  fnriiiabed  with  a  more  promineo 
tbe  uarpns  is  sitaiUr  in  ahnpe  to  that  of  the  other  chelipet 
afaorter,  scarcely  one-half  longer  than  brood,  and  but  little 
merns;  both  surfaces  convei.  the  iniin,"in9  not  prodneed  I 
baud    as    wid<'  ns   llie   .nvyn-.  palm   l<»ii;er   tbnu   brnnd,  wi 

the  lip.     I«.-binm  niul  njiTus  . 


y  leu 


frin^ 


.vith 


ildnl 


ii;tb  of  1 
cur,'n«  of  I 


i:jth   of    band  t 


fenial.-.  :il  luui, ;  o<  smaller  cheliped,  28  mm. 

CiiHforuiu  (Dana);  Mutiny  Bay,  Alaska  (Lo 
I'uget  yound  (.Slimiisoii):  Slioal water  Bay 
Bodega  Bay!  8an  I'nuicisco  Bay!  Tomalea  I 
Barbava!  San  Pcdrol 


^ 
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Callianassa  longimana  St. 

CalUanaasa  longimana  Stimpson,  Proc.  Boat.  Soo.  Nat.  Hist.,  Vol.  VI, 
1867,  p.  86;  Joum.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI,  1867,  p.  490,  PI. 
XXI,  fig.  6.  CooPKR,  Rep.  Expl.  and  Snr.  to  Pacific  Ocean,  Vol.  XII, 
Book  2,  1860,  p.  388.  Bats,  in  Lord's  Nat.  in  Vanoouyer's  Is.,  Vol. 
II,  1866,  p.  279;  Challenger  Reports,  Vol.  XXFV,  1888,  p.  19.  A. 
Milne-Edwards,  Nouv.  Archiv.*  Hist.  Nat.  Paris,  Tome  VI,  1870,  p. 
83.    LocKiNOTON,  Ann.  Nat.  Hist.  (6),  Vol.  II,  1878,  p.  302. 

Rostmm  small  but  subacute,  with  two  small,  lateral  teeth  as  in  cali/omi' 
en8is.  Ocular  peduncles  and  antennules  much  as  in  the  preceding  species. 
Antenuae  about  oue-half  as  long  as  the  body.  The  chelipeds  in  the  adult 
male  are  narrower  than  in  calif ornienais;  the  ischium  is  of  similar  shape, 
with  the  lower  margin  finely  denticulated  and  the  outer  surface  more  or 
less  scabrous;  merus  similar  to  that  of  cali/omienm,  but  the  upper  margin 
is  not  convex  and  the  lobe  at  the  base  is  more  prominent;  carpus  oblong, 
with  the  margins  subparallel,  ciliated,  thin,  but  not  produced  nearly  so 
much  as  in  califomienns;  outer  surface  smooth,  glossy,  and  very  convex; 
hand  oblong,  longer  than  the  carpus,  with  thin,  ciliated,  parallel  margins 
and  a  smooth,  convex,  glossy,  outer  surface;  fingers  shorter  than  the 
palm  and  furnished  with  tufts  of  cilia  and  not  widely  gaping  when  closed; 
the  dactyl  is  dilated  near  the  base,  hooked  at  the  tip,  and  projects  but  little 
beyond  the  pollex;  upper  edge  and  inner  surface  more  or  less  granulated. 
The  smaller  cheliped  resembles  that  of  cal\fomien8i8;  merus  widest  near 
the  middle,  shorter  than  the  ischium,  often  having  a  small  tooth  near  the 
middle  of  the  lower  margin;  carpus  narrow,  much  longer  than  the  ischium, 
convex  and  glossy  on  both  sides,  the  margins  parallel;  hand  of  the  same 
width  as  the  carpus  but  scarcely  as  long;  palm  longer  than  broad;  fingers 
long,  ciliated  and  contiguous.  The  larger  cheliped  in  the  female  is  scarcely 
distinguishable  from  that  of  the  female  of  cal^fomiengis.  The  smaller 
chelipeds  are  also  very  similar  in  the  two  species,  but  in  hngimana  the 
hand  and  carpus  are  somewhat  narrower.  Ambulatory  legs  as  in  ccUi/or- 
niensia,  Telson  with  an  obtuse  emargination  at  the  tip.  Uropods  distally 
truncated  and  slightly  exceeding  the  telson. 

Color  whitish. 

Length  of  a  male  specimen,  39  mm.;  length  of  large  cheliped,  39  mm.; 
ischium,  8  mm.;  mei-us,  8.6  mm.;  carpus,  10.6  mm.;  hand,  13.6  mm.; 
length  of  small  cheliped,  22.6  mm.;  carpus,  6.6  mm.;  width  of  same,  2.1 
mm.;  length  of  merus,  4.2  mm.;  hand,  6.2  mm. 

Vancouver's  Island  (Bate);  Shoalwater  Bay  (Cooper); 

Puget  Sound  (Stimpson);  San  Francisco  Bay!  San  Pedrol 
11 
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San  Diego!  Santa  Barbara  Island!   Santa  Catalina  Is.! 
Ban  Qtientin    Bay,  Lower  California  (Lockington). 

It  is  remarkable  that  a  species  which  resembles  ccUi- 
forniensis  in  almost  all  other  respects  should  differ  from 
it  so  markedly  in  the  chelipeds  of  the  adult  male.  The 
females  are  very  much  alike,  but  they  can  be  distin- 
guished by  the  differences  in  the  roslrnm  and  the  rela- 
tive stoutness  of  the  smaller  chelipeds. 

Calliaaassa  gigas  Dana. 

CaUianaua  gigat  Dana,  Proc.  Aaad.  Nat.  Sci.  Phila.,  1S52,  p.  10;  Crasl. 
U.  8.  Eipl.  Eipd.,  Part  I,  1852.  p.  S12.  PI.  XSXII.  fig.  3.  Stimfsok, 
Journ.  BoBl.  Soc.  Nat.  Hiat.,  Vol.  VI,  1857,  p.  489.  PI.  XXI.  fig.  3. 
A.MiLVB-EuwAKDS.  Nouv,   Arch.  Hiat.  Nat,  Paris,  Tome  VI,   1870, 

p.  81.     LooKisoroK,  Aao.  Nat.  Hiat.  (5),  Vol,  II,  1878.  p.  302. 

Front  more  or  less  Iriani^nlar.  Lar^e  liaiid  atrougly  oompreBsed  aod 
vmootb;  fingeca  (similar,  shorter  tlian  uue>half  the  leugth  of  the  baud  an<l 
not  gaping,  the  dactyl  orcnatB,  aoole;  curyob  mote  than  one^ha!!  the 
length  of  the  baud;  mernH  iiarrow,  toothed  below  at  the  base,  Tolsou  bat 
little  shorter  than  the  uropoda,  ^^ 

Len^h  4)  inobaB,  .^^| 

Puget  Sound  (Dana). 


Callianassa  affinis,  sp,  nov. 


Male:  Front  obBcurely  trideutate,  Oculnc  peduncles  oblong,  subacute, 
the  inner  mHr|>iDB  not  diver^jiti^  toward  tbe  lip;  cornea  in  front  of  tbe 
middle  of  the  peduncle.  Aiitenuulary  flsgella  sabequal.  Anlennle  about 
one-halt  the  length  of  the  body.  Ischium  of  the  larger  cheliped  dentate 
below;  meriis  stout,  with  a  prominent  lobe  on  the  under  side  near  the 
base,  the  lower  side  of  which  is  denticulated;  carpuB  short,  with  tbe  poa- 
tero-inferioT  angle  broadly  rounded  and  the  margin  not  produced  aa  it  is 
in  catifornien»ii;  hand  fully  twice  the  length  of  the  carpue;  palm  oblong, 
both  inner  and  outer  faces  convex;  dactyl  longer  than  the  poUei,  the 
extremity  hooked  and  the  inner  margin  furnished  with  a  few  atout  teeth. 
Smaller  cheliped  slender;  merus  widest  at  tbe  middle;  carpus  narrow,  aa 
long  aa  the  baud;  tinkers  pubeBcent.  First  pair  of  ambulatory  legs  cili- 
ated below.     Telson  broadly  rounded  and  shorter  than  the  uropods. 

Point  Loma,  Calif.I  San  Clemente  Is.!  July,  1895. 
Collection  University  of  California. 
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Subtribe  HOMARIDEA. 

Carapace  not  strongly  compressed  and  furnished  with  a  more  or  less 
flattened  rostrum.  Antennal  aciole  present.  First  three  pairs  of  pereo- 
pods  chelate,  the  first  pair  large;  last  five  pairs  of  pereopods  with  seven 
joints.  Abdomen  rather  wide,  the  segments  overlapping  and  laterally 
produced.    Tail-fin  well  developed. 

Family  ASTACID^. 

Carapace  snbcylindrical;  rostrum  well  developed.  Fifth  thoracic  seg- 
ment movable.  First  abdominal  segment  in  the  male  (and  generally  also 
in  the  female)  furnished  with  sexual  appendages.  Telson  and  the  outer 
branch  of  the  uropods  divided  by  a  cross  furrow. 

Terrestrial   or   fresh   water   species   confined   to   the 
northern  hemisphere. 

Genus  Astacus  Fahr. 

This  genus  is  distinguished  from  Cambarua  chiefly  by  the  possession  of 
a  pleurobranchia  on  the  last  thoracic  segment.  The  Astacidse  west  of  the 
Rocky  Mountains  belong,  without  exception,  to  the  genus  A8tacu8,  while 
the  numerous  species  inhabiting  the  Mississippi  valley  and  the  eastern 
states  belong  to  the  closely  allied  genus  Cambarua. 

Astacus  klamathensis  St. 

Aatacua  klamaihenais  Stimpsox,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857, 
p.  87;  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857.  p.  494.  Bate  in 
Lord's  Nat.  in  Vancouver's  Is.,  Vol.  U,  1866,  p.  278.  Haoen,  HI. 
Cat.  Mus.  Comp.  Zool.  Harvard  Coll.,  No.  3,  1870,  p.  93,  Pi.  in,  fig. 
169.  LocKiNOTON,  Ann.  Nat.  Hist.  (5),  Vol.  II,  1878,  p.  303.  Faxon, 
Proc.  Amer.  Acad.  Arts  and  Sci.,  Vol.  XX,  1884,  p.  151;  Mem.  Mus. 
Comp.  Zool.  Harvard  Coll.,  Vol.  X,  No.  4,  1885,  p.  131,  PI.  VI,  figs.  1 
and  2;  Proc.  U.  S.  Nat.  Mus.,  Vol.  VIII,  1885,  p.  356;  Ibid.,  Vol.  XII, 
1890,  p.  634;  Ibid.,  Vol.  XX,  1898,  p.  665. 

A  rather  small  species  with  a  smooth,  punctated  carapace.  Rostrum  not 
so  long  as  in  Trowbridgii,  with  the  sides  converging  anteriorly  and  the 
dorsal  surface  concave  and  marked  with  an  obscure  median  ridge;  term, 
inal  tooth  acuminate  and  shorter  than  in  Trowbridgii;  lateral  teeth  acute 
or  subacute  and  not  produced  into  spines;  a  single  spine  on  either  side  of 
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the  bMS  of  the  roBlmm,  the  poatBrior  pair  seen  in  Troicbridgii  b«iog 
abseut.  Dorsal  area  about  twice  as  long  as  Its  width  acroH  Ibe  middlo. 
CbelipedB  muoh  like  tboue  of  Troiobridgii  but  there  is  no  spine  st  the 
aoterO'ititernal  angle  of  tbe  rarpns.  ADtero-latcral  angles  of  Ibe  abdomi- 
nal segments  roaaded;  posteio-lateral  aagles  subacute. 
Length,  95  mm. 

Klamath  Lake!  Sikon  Creek;  Des  Chutes  River; 
Walla  Walla,  Wenos  Valley,  Spokane  Falls,  Washing- 
ton (Faxon);  British  Columbia  in  streams  east  of  the 
Cascades  (Bale);  Eel  River,  Humboldt  County,  Calif. 1 


Astacus  Gambelii  (Oirardj. 

Camharun   Oambrlii   Girari>,   Froo.  Acad.   Nat.  Sci.  Fhila.,   1952,   p.  90; 

/bid.,  1853,  p.  3S0. 
Atlofui   Oan^lii  Aoasrii,   Proo.   Acad.    Nat.   Sci.   Phila.,    1863.   p.   375. 

Stimpson,  Jontu.  Bost.  Soo.  Nat.  Hist.,  Vol.  VI,  1857,  p.  IW.    Haces. 

111.  Cat.   Mqs.  Comp.   Zool.  HanardColl.,  No.  3,  IS70,  p.  90,  PU.  I, 

in,  and  XI.     LocKiHOTON,   Ann.  Not.  Hi*t.  (5),  Vol.  II,  1878,  p.  303. 

FaxOH.  Fraa.  Amer.  Ac«d.  Arts  and  Soi.,  Vol.  XX,  ISM,  p.  162;  Mem. 

Mm.  Comp.  Zool.   Harvard  Coll.,  Vol.  X,   No.  4,  1885,  p.    130;  Proc. 

D,  8.  Nat.  Mua.,  Vol.   VIII,  I88H,  p.  356;  /bl<l..  Vol.  XX,  1898,  p.  666. 

Cara|)ace  obese,  punclate.  Bostrnm  short,  acute,  concave  above,  with 
the  sides  scrrateil  and  converging  to  tbe  tip;  a  small  spine  on  either  side 
of  the  base  behind  which  there  may  be  a  trace  of  a  second  pair.  Dorsal 
area  over  twice  as  long  as  the  width  across  the  middle.  Chelipeds  large; 
merns  much  compressed,  with  tbe  lower  luargins  spinnlous,  the  epiue  at 
the  an tero -internal  angle  small  or  absent;  a  spine  on  the  upper  side  near 
the  distal  end;  carpus  devoid  of  spiuea,  the  upper  edge  with  a  longitnd- 
inal  median  depression;  hands  large,  broad,  scabrous,  the  upper  surface 
of  the  palm  thickly  pilose  on  either  side  of  tha  middle;  lower  side  of  the 
palm  inflated. 

Ogden  River,  Utah;  Idaho;  Mouth  of  Yellowstone 
River,  Montana;   Wyoming. 

This  species  has  been  reported  from  California,  but 

its  occurrence  there  is  not  entirely  certain. 


/^ 
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Astacus  Trowbridgii  St. 

Aatcuus  Trowbridgii  Stimpson,  Proc.  Boat.  Soc.  Nat.  Hi«t..  Vol.  VI,  1857, 
p.  87;  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1867,  p.  493.  Cooper, 
Bept.  Expl.  and  Sar.  Pacific  Ooean.  Vol.  XII,  Book  2,  1860,  p.  388. 
Haoen,  111.  Cat.  Mas.  Comp.  Zool.  Harvard  Coll.,  No.  3,  1870,  p.  93, 
PI.  Ill,  fig.  171,  and  PI.  X.  Faxon,  Proc.  Amer.  Acad.  Arts  and  Sci., 
Vol.  XX,  1884,  p.  152;  Mem.  Mas.  Comp.  Zool.  Harvard  Coll.,  Vol. 
X,  No.  4,  1885,  p.  134;  Proc.  U.  S.  Nat.  Mus.,  Vol.  VIII,  1885.  p.  366. 
Ibid.,  Vol.  XX,  1898,  p.  666. 

Carapace  obese,  punctate,  nearly  smooth,  bat  roughened  by  minute 
prominences  at  the  sides,  and  furnished  with  two  pairs  of  spines  at  the 
base  of  the  rostrum.  Rostrum  long,  concave  above,  the  sides  very  slightly 
converging  anteriorly,  each  ending  in  an  acute,  upturned  spine  separated 
by  a  rounded  notch  from  the  long,  slender,  acun^inate  median  spine  which 
is  also  somewhat  upturned.  Antennules  with  a  .small  spine  on  the  lower 
fiide  of  the  basal  joint  near  the  tip;  peduncle  shorter  than  the  rostrum. 
Antennae  shorter  than  the  body,  with  a  strong  spine  on  the  outer  side  of 
the  outer  basal  joint;  aoicle  acuminate,  nearly  equaling  the  rostrum. 
Epistome  triangular.  Chelipeds  long,  but  shorter  than  the  body;  merus 
compressed  and  armed  below  with  a  double  series  of  spines,  the  outer 
series  containing  the  less  number;  a  strong  spine  at  the  infero-distal 
angle;  a  spine  at  the  anterior  end  of  the  outer  surface  and  another  on  the 
upper  surface  a  little  behind  the  anterior  end;  a  spine  at  the  antero-internal 
angle  of  the  carpus  and  another  on  the  anterior  margin  of  the  lower  side; 
hands  large,  rough  and  punctate,  with  minute  setae  in  the  punctures;  fin- 
gers narrow,  longer  than  the  palm,  irregularly  dentated  within,  and  spinu- 
lous  toward  the  distal  end  of  the  outeii  margins;  inner  margin  of  the  dactyl 
convex,  the  outer  slightly  concave.  The  lateral  wings  of  the  abdominal 
segments  have  the  antero-distal  angles  rounded  and  the  postero-distal 
angles  subacute.  Telson  longer  than  broad,  the  terminal  division  nearly 
semicircular.    Cardiac  area  wide. 

Length  of  body,  141  mm.;  of  cheliped,  106  mm.;  of  hand,  64  mm. 

Columbia  River,  Oregon!  Streams  emptying  into 
Shoalwater  Bay  (Cooper);  Monterey  (Faxon).  The  speci- 
men  from  the  latter  locality  was  a  large  female  **  said  to 
have  been  taken  from  a  bunch  of  seaweed  in  salt  water." 
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Astacus  leniusculus  Dana. 

t  J«tacua  Uniuicutiit  Dana,  Ftoo.  Acad.  Nat.  Soi.  FhiU.,  IS52,  p.  20:  Crust. 
D.  8.  Eipl.  Eipd.,  Part  I,  1852,  p.  524,  PI.  iXXIU,  fig.  1.  Stimfsos, 
Jonro,  Boat.  Soo.  N«l.  Hist.,  Vol.  VI,  1837,  p.  493.  Haqen,  III.  CbI. 
Mob.  Comp.  Zool.  HarraTd  Coll.,  No.  3,  1S70,  p.  94,  LocKtHOTON, 
Ann.  Nat.  Hist.  (5),  Vol.  11,  1S78,  p.  304.  Faxon,  Proc.  Amer.  Acad. 
AitB  and  Soi.,  Vol.  XX,  1S84,  p.  ISl;  Mem.  Mas.  Comp.  Zool.  Hnlrard 
Coll.,  Vol.  S,  No.  4,  1885,  p.  132,  PL  VI,  fig.  4;  Proo,  D.  8.  Nat.  Mas., 
Vol.  VIII,  I8S8,  p.  356.     Ihid.,  Vol.  XX.  1898,  p.  666. 

Closely  allied  to  Trowhridgii.  Cnrapnoe  punctate.  Boalram  triapi- 
noae,  Ibe  median  ipine  loni^  nnd  slender;  tiro  pairs  of  spiDeE  at  the  base. 
Cardiao  area  rnlber  wide.  Carpns  at  tbe  ohelipeda  noarmed  witb  tba 
eioeption  of  the  an tero -internal  angle;  merns  dentiunlated  and  armed 
with  »  dorshi  Bpiup. 

Length,  4  iDches. 

Columbia  River  (Dana);  San  Francisco  County, 
Calif.  (Faxon). 

Astacus  nigrescens  St. 

Aitaeut  iiigrenctiu  Stimpbos,  Proo.   Bost.  Soo.  Nat.  HiRt.,  Vol,  VI,  1857, 

]).  87;  Journ.  Boat.  Soo.  Xnl.  Hist.,  Vol.  VI,  IS.'i?,  p.  492.  Hacks, 
111.  Cat.  Mus.  Comp.  Zool.  Harvard  Coll.,  No.  3,  1870,  p.  92,  PI.  III. 
LocKi.vcTo;*,  Ann.  Nat.  Hist,  (.i),  Vol.  II,  1878,  p.  .103.  HcxLtT,  The 
CrayBah,  p.  244,  fig.  62,  Faio.v,  Proo,  Xmet.  Acad,  Arts  and  Soi., 
Vol,  XX,  1884,  p.  152;  Mem,  Mns,  Comp,  Zool.  Harvard  Coll.,  Vol.  X, 
No,  4,  1885,  p.  135;  Proc,  U,  S,  Nat.  Mua.,  Vol,  VIII,  1886,  p,  356; 
Ibid..  Vol,  XII.  1890,  p.  634. 

"  Margins  of  the  rostrum  u early  parallel,  denticulated  with  live  or  sii 
small  )>harp  spines  on  eitber  side;  (he  two  anterior  thoracic  spines  ratber 
long.  Dorsal  area  between  the  bmncbial  regions  as  wide  as  in  A.  Oambellii, 
from  which  this  species  difters  in  its  smaller  and  mure  slender  halids,  wbich 
are  also  uithoiit  pubescence.  The  lateral  angles  of  the  abdominal  segments 
are  ahaq>,  and  the  caudal  aeijmeul   baa  two  slender  spines  on  each  side. 

Color,  blackish. 

Length  three  inches," 

Unalaska,  Alaska;  Fort  Steilacoom,  Washington; 
San  Joaquin  Slough,  Coyote  Creek,  Santa  Clara  County; 
Alameda   Creek,   Alameda  County,  California  (Faxon). 
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Astacus  oreganus  Randall. 

Astacua  oreganus  Randall,  Journ.  Acad.  Nat.  Sci.  Phila.,  Vol.  VIII,  1839, 
p.  138,  PI.  VII.  DkKay,  Zoology  of  New  York,  Part  6,  Cnistacea,  1844, 
p.  23.  Erichson,  Wiegmann*8  Archiv.  £.  Naturg,  (1),  Bd.  Xn,  1846, 
p.  375.  Stimpson,  Joarn.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1867,  p.  405. 
Haoen,  ni.  Cat.  Mtis.  Comp.  Zool.  Harvard  Coll.,  No.  3,  1870,  p.  95. 
Faxon,  Mem.  Mns.  Comp.  Zool.  Harvard  Coll.,  Vol.  X,  No.  4,  1885, 
p.  133. 

Randall's  description  of  this  species  is  as  follows: — 

'*Body  fuscous,  granulated,  carpus  with  a  sharp  spine  at  the  anterior 
angle;  arm  produced  into  a  spine  on  each  side  anteriorly;  thorax  behind 
the  front  with  five  spines  placed  three  before  and  one  on  each  side  behind 
the  lateral  ones;  a  large  reddish  spot  on  each  side  posteriorly;  front  little 
reflected  on  the  sides,  terminating  in  a  long,  slender  spine  and  having  a 
short,  marginal  spine  on  each  side.  Lon.  4".  Testa  granulata,  bimacu- 
lata,  fronte  valde  producta." 

Columbia  River. 

Randall's  specimen  of  this  species  has,  unfortunately, 
been  lost  and  nothing  answering  to  his  description  has 
since  been  found.  If  the  species  belongs  to  the  genus 
Astacus  it  differs  from  all  the  Aataci  that  are  now  known 
in  the  possession  of  a  median  thoracic  spine.  The  fig- 
ure accompanying  Randall's  description  is  so  obviously 
inaccurate  that  it  has  no  scieYitific  value  whatever.  Dr. 
Hagen  suggests  that  oreganus  may  be  the  same  as  leni- 
usculus,  as  both  species  come  from  the  same  locality. 
Faxon  considers  the  species  indeterminate. 

The  species  described  by  Randall  as  Nephrops  occi- 
denialis  was  doubtless  wrongly  reported,  through  an 
exchange  of  labels,  from  Western  America,  instead  of 
the  Sandwich  Islands.  Ortmann,  who  puts  the  species 
in  the  genus  Enoplometopus  unites  with  it  E,  pictus 
A.  Milne-Edwards.^ 


1  See  Klngsler,  Bull.  Essex  Inst.,  Vol.  XIV,  1883.  p.  131,  PI.  H,  fig.  1,  and  Ortmann, 
Zool.  Jabrb.  Abtb.  f.  Syst.,  Bd.  X,  1897.  p.  274. 


Subtribe  LORICATA,       ■ 

Body  not  itrougly  compreaBed  bdiI  of[«u  depreaBed.  Rotitram  broad, 
abort  or  Bbsent.  Onler  aotenuw  devoid  of  an  aoiole,  thp  first  joint  of  the 
p«dnna]e  fused  with  the  epistom«.  All  of  the  pereopods  aii-jointed.  and 
none  of  them  uhetate  oioept  the  last  pair  which  is  sometimea  gabchelate 
in  the  femnle.  First  abdominal  segment  devoid  of  appendages  in  both 
aeies.  Posterior  porCioa  of  Che  telson  and  oropods  flexible.  OilU  tri- 
chobranchiate. 

Genus  Panulirus   White. 

Carapace  apiuy,  Ocalar  peduocleH  small,  free.  Upper  portion  of  (be 
autennular  Bej^meut  wide,  nearly  borizoutal,  ftised  with  the  uarapai'e,  the 
■nrfsGE)  [nrni«hed  vitb  Hpiues,  the  aides  amooth  where  they  arc  rnbbed  by 
the  based  of  the  widely  aeparated  auteuaiH.  Flagella  of  the  autennules 
long.  Kostrum  aliflent.  A  piiir  of  spines  on  the  snlerior  margin  of  the 
earapace  over  the  eyea,  Epiatoma  devoid  of  a  longiludiual  farrow.  Fifth 
pereopodH  of  the  female  aubchelate, 

Pfeffer  discards  the  name  Pamdirue  on  account  of  its 
similarity  to  Palimirun,  the  former  name  being  derived 
from  the  latter  by  simply  transposing  the  position  of 
some  of  the  letters.  This  does  not  appear  to  me  a  suffi- 
cient reason  for  discarding  a  generic  name. 

Panulirus  interruptus  (Randall). 

Paliaurua  inlfrrupCHii   Hanimll,  Journ.  Aoad.  Nat.  Sci,  Phiia.,  Vol.  VIII. 

1836,  p.  137-     OiBBBH,  Froc.  Amer.  Asa.  Adr.  Sci.,  1830,  p.  194. 
Panulirut  inUrruplua  Stimpson,  Pioc.  Cal,  Acad.  Soi.,  Vol.  I,  1856,  p.  88; 

Journ.  Boat.  Soo.  Nat.  Hist.,  Vol.  VI,    1857,   p.  491.     Rathbdn,  H., 

The  Fisheries  of  the  U.  S.,  Sec.  1,  1884,  p.  780,  PI.  320.     Ortmank, 

Zool.  Jahtb.  Abth.  f.  Sjfit..  Bd.  X,  189:,  p.  260. 
Sentx   inlerruplua  Ortmann,    Zool.    Jahrb.   Abth.    f.  Syst.,  Bd.    VI,    1892, 

p.  23. 
Carapace  aubcyliudrical  and  covered  with  short  apines.  Roatral  horna 
subparallel,  compressed,  and  curved  forwards.  Dpper  portiou  of  the 
antennulary  aagmeut  with  two  pairs  of  spines,  the  margina  raised  and 
poliabed.  The  peduncle  of  Che  autennules  slightly  exceeds  that  of  the 
anteuuee;  lirat  joiut  about  as  long  as  the  next  two;  second  joint  abont 
three-fourtha  aa  long  aa  tbe  third;  fiagella  longer  than  the  peduncle,  the 
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oater  one  setose  on  one  side  except  near  the  base.  Peduncle  of  the 
antennad  armed  with  short,  strong  spines;  flagellnm  spinulons,  compressed 
at  the  base,  and  exceeding  the  body  in  length.  Epistome  with  the  trun- 
cated anterior  end  armed  with  five  or  more  spines,  the  median  and  outer- 
most spines  the  largest.  Ambulatory  legs  smooth,  pubescent  distally, 
the  0OX89  of  the  last  pair  armed  with  a  pair  of  spines.  Abdominal  seg- 
ments furnished  with  a  pair  of  transverse  dorsal  setose  sulci  which  do  not 
meet  in  the  middle  line  except  on  the  sixth  segment.  Telson  spinulous 
at  the  base. 

Southern  California  to  Mexico.  This  is  the  common 
*'  spiny  lobster  "  of  the  markets. 

P.  gracilia  Streets,  which  has  been  united  with  inter- 
ruptua,  differs  from  the  latter,  according  to  Ortmann 
who  has  examined  the  types  of  both  species,  in  having 
no  transverse  sulci  on  the  segments  of  the  abdomen. 


Subtribe  CARIDEA. 

Body  generally  laterally  compressed,  the  integument  usually  of  flexible 
corneous  texture.  Carapace  not  united  to  the  epistome.  Antennules  with 
a  three-jointed  peduncle,  usually  furnished  with  in  external  basal  spine 
and  two  or  three  flagella.  Antennal  scale  generally  well  developed.  Ex- 
ternal maxillipeds  generally  pediform.  Either,  both,  or  neither  of  the 
first  two  pairs  of  pereopods  may  be  chelate,  the  three  posterior  pain 
always  simple.  Abdomen  long,  the  sides  produced  downwards.  Caudal 
fin  well  developed.     Oills  phyllobranchiate. 

The  Caridea  are  divided  by  Bate  into  four  groups: — 

1.  Crangoninea,  with  the  characters  of  the  single  family  Crangonidsd. 

2.  Polycarpinea:  Carpus  of  the  second  pereopods  annulated,  or  divided 

into  secondary  joints.     Four  families,  Nikidas,  Alpheidse,  Hippo- 
lytidaE>,  Pandalidte. 

3.  Monocarpinea:  Carpus  of  second  pereopods  undivided.    This  group 

is  divided  by  Bate  into  eleven  families,  only  two  of  which  are 
represented  in  our  limits,  the  Atyidae  and  the  PalaBmonidsd. 

4.  Haplopodinea:  All  of  the  thoracic  legs  similar.    Single  family,  Heo- 

tarthropidae. 
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there  is  nothing  corresponding  to  it  or  approaching  it 
in  any  specimen  of  nigricauda  I  have  seen.  Both 
species  are  often  brought  up  in  the  same  dredge  load  and 
they  can  easily  be  separated  at  sight.  The  two  species 
occur  side  by  side  from  northern  to  Lower  California 
without  any  notable  approach  to  iutergradation. 

Crangon  alba,  sp.  nov. 

Olosaly  allisd  to  nigrieau-ia,  from  which  it  differs  in  th«  foUonriug 
points:  The  autenuol  acicle  is  more  narrowed  at  the  tip  aad  the  mem- 
brauoua  portion  does  not  project  forward.  Hand  slightly  wider  m  the 
middle.  The  fifth  aud  giith  segments  of  the  abdomen  are  ereuly  roauded 
above  AD  J  not  at  all  crested.  The  lower  Me  of  the  sixth  abdominal  seg- 
ment IB  not  grooved.  The  telaouis  evealy  rounded  above  sod  devoid  of  a 
anlcas, 

Color  nearly  white. 

Dredged  at  Monterey,  November,  1895.  Collection 
University  of  California. 

Crangon  stylirostris,  sp.  nov. 

BeBemblin^  niyrkaniln,  with  the  >ipine6  on  the  thonii  the  same  in  iiTim- 
ber  and  poaition,  with  the  exception  that  there  is  no  trace  of  a  spine  on 
the  gastric  area.  Body  stonier  thnu  in  /raiidfcorum.  The  rostrum  is 
longer  than  in  nigricauda,  narrow,  grooved  above  and  tapering  to  a  slen- 
der, acute  tip,  which  is  curved  strongly  downwards  and  much  compressed 
laterally.  The  aateumilar  peduncle  does  not  reach  so  far  forward  aa  the 
middle  of  the  auteuual  scale,  the  process  on  the  outer  side  of  the  basal 
joint  similar  to  thai  of  nigricauda;  the  second  joint  of  Iht  peduncle  is 
broader  than  long  and  much  shorter  on  the  outer  than  on  the  inner  side; 
inner  flagellum  longer  (but  not  one-half  longer)  than  the  outer,  which 
about  equals  or  a  liltle  exceeds  the  tip  of  the  acicle.  Autennai  shorter 
than  the  body;  acicle  about  two-thirds  the  length  of  the  carapace  and 
narrow  at  the  distal  end,  with  the  antero-iutemal  angle  not  at  alt  pro- 
duced. The  external  majillipeds  reach  nearly  to  the  tip  of  the  antennal 
scale.  The  anterior  chelipedx  closely  resemble  those  of  nitjrieaiida;  a 
spine  near  the  middle  of  the  under  side  of  the  merus;  hand  oblong,  about 
twice  as  long  as  wide,  slightly  widened  distally,  with  the  distal  margin 
couvei  and  oblique;  spinous  pollei  oblique;  tinger  fitting  closely  againal 
the  margin  when  closed.  Second  pair  of  pereopods  mote  slender  and 
a  Utile  longer  than  the  third;  last  two  pairs  subequal.     Sternal  spine  well 
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developed.  Fifth  abdominal  segment  evenly  rounded  above,  having  no 
trace  of  a  carina;  sixth  segment  rounded  above,  neither  grooved  or  cari- 
nated,  with  the  spines  at  the  posterior  end  the  same  in  number  and  posi- 
tion as  in  nigricaudaf  and  with  no  groove  on  the  lower  side.  Telson 
short,  about  equaling  the  length  of  the  preceding  segment  and  Hcarcely 
more  than  one-half  the  length  of  the  carapace,  the  upper  surface  rounded 
(not  grooved),  the  tip  somewhat  obtuse.  The  uropods  are  similar  to  those 
of  nigricauda  and  extend  considerably  beyond  the  tip  of  the  telson.  Each 
of  the  abdominal  segments  in  the  male  bears  a  median  spine  on  the  ven- 
tral side. 

Length,  55  mm.;  length  of  carapace,  15  mm.;  of  antennal  acicle,  10  mm. ; 
of  telson,  8  mm.;  of  sixth  abdominal  segment,  7.5  mm. 

Two  specimens,  male  and  female,  dredged  at  Trini- 
dad, Humboldt  County,  Calif.,  together  with  numerous 
specimens  of  nigricauda. 

Easily  distinguished  from  the  other  species  on  the 
coast  by  the  absence  of  a  median  thoracic  spine,  the 
short  telson,  and  the  acute  rostrum.  Collection  Uni- 
versity of  California. 

Crangon  munitus  (Dana), 

Crangon  munUu8  Dana,  Proc.  Acad.  Nat.  Sci.  Phila.,  1852,  p.  20;  Crust. 

U.  S.  Expl.  Expd.,  Part  1,  1852,  p.  536,  PI.  XXXIII,  fig.  5.    Stimpsok, 

Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p.  497.     Kinosley,  Bull. 

Essex  Inst.,  Vol.  X,  1878,  p.  54;  Walker,  Trans.  Liyerpool  Biol.  Soc, 

Vol.  XII,  1898,  p.  275. 
Crangon  (Sclerocrangon)  muniiua  Obtmann,  Proc.  Acad.  Nat.  Sci.  Phila., 

1895,  p.  179. 

Abdomen  not  sculptured.  Oarapace  seven-carinate,  the  median  carina 
armed  with  two  small  spines.  Lateral  keels  of  the  carapace  smooth  and, 
excepting  the  second  from  the  median  carina,  ending  in  front  in  spines. 
Epimera  of  the  abdominal  segments  without  spinules. 

Puget  Sound  (Dana). 

I  have  examined  the  specimens  from  Magdalena  Bay, 
Lower  California,  which  Lockington*^  has  identified  with 
munituSy  and  cannot  agree  with  him  in  referring  them 
to  that  species. 

1  Ball.  Essex  Inst.,  Vol.  X,  p.  159. 
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rly  in  small,  acute  teeth.     In 
ver^s  Island,  according  to  Pro- 
orsal  carina  on  the  third,  fourth, 
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osterior  extremity  of  the  segment."     All  of  the 
b  specimens  I  have  seen  of  this  species  came  from 
her  north    than  Vancouver's    Island,  and    it  is  an 
iiteresting  fact  that  they  are  intermediate  in  character, 
as  in  locality,  between  specimens  from  the  Atlantic  and 
the  forms  described  by  Professor  Smith. 


Nectocrangon  alaskensis  KingsUy, 

Ntetocrangon   alaskensis  Kinosley,  Bnll.  Essex  Inst.,  Vol.  XIV,  1882,  p. 
128,     Ortmann,  Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  182. 

Carapace  with  four  equally  spaced,  median  spines  and  a  small  tooth 
between  the  first  spine  at  the -anterior  end  and  the  second.  Orbits  elon- 
gated. Antennular  peduncles  reaching  about  to  the  middle  of  the  acicle. 
The  abdomen  has  no  carina  on  the  first  four  segments  except  a  slight  one 
on  the  anterior  portion  of  the  first;  the  fifth  segment  has  a  prominent 
carina,  which  ends  behind  in  a  spine.  The  two  carinaB  on  the  sixth  seg- 
ment end  behind  in  a  spine.  Telson  acute,  with  three  pairs  of  spines  near 
the  tip. 

Alaska  (Kingsley);  Station  3257  Albatross  Collection, 
numerous  specimens! 


Family  NIKID^ 


Rostrum  horizontal.  Ocular  peduncles  free.  Mandibles  devoid  of  a 
cutting  edge  and  palp.  First  pair  of  pereopods  simple  or  chelate.  Second 
pair  chelate,  longer  than  the  first  and  more  slender,  the  carpus  multiar- 
ticulate. 
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Crangon  munitelltts  Walker. 

Crangou  aanilellut  Walkir,  Traua.  LiTerpooI  Biol.  Soo.,  Vol.  XII,  189S, 
p-  275.  PI,  XVI,  fig.  I. 

Body  Btoat.  Rostmm  coDcave  above  and  ronaded  at  ths  tip.  Carapaoe 
with  a  median  carioB  irith  tvo  teetli.  and  two  short,  parallel  carios  on 
eilher  side  termioaliag  auteriorly  in  a  tooth.  Autenual  acicle  abort  and 
broad,  with  n  atroug  central  tib.  AbdomaD  abniptl;  coatracted  at  the 
(onrtb  aegmeul;  "aiith  Hvginent  darker  colore  tbaa  the  othera;  a  dark, 
ttsDBTerHe  band  on  the  caadal  appendage;!. 

'■Length  25  mm." 

"Near  C.  munitus Dana,  but  differs  in  its  much  smaller 
'  size  and  in  the  second  carina  from  the  median  termi- 
nating in  a  tooth  half-way  to  the  orbital  margin,  while 
in  C.  munUu8  it  reaches  the  margin  and  has  no  tooth," 

Puget  Sound. 

Genus  Paracrangon  Dana. 

BoBtram  elongate;  oyed  tree.  SeaouJ  pair  ol  pereopodE  wholij  absent; 
fonrth  and  fifth  paira  aonminfite,  greasorial. 


Paracrangon  echinatus  Dana. 

Paracrangon  echmaliit  Dana.   Proo.   Acnd.  Nat.  Soi.  Phila.,  1852,  p.  20,; 

CrtiHt.   U.  S.  Eipl.  Eipd.,  Part    1,   1852,   p,  538,   PI.  XXXm,    fig.   6. 

8T1MPH0S,  Journ.  Bout.  Soo.  Nat.  Hist.,  Vol.  VI,  1857,  p.  497.    Kinos- 

LEV,  Bull.   Esaei  luat..  Vol.  X.   1878,   p.  55.     Whitkavm,  Can.  Nat. 

(2),  Vol.  VIII,   1878,   p.  471.     Smith,  Kep.  Prog.  Geol.  Bar.  Canada, 

1878-9.  B,  p.  212.     Faxon,  Mem.   Miis.  Coiop.  Zool.  Harvard  Coll.. 

Vol.  XVIII,    1893,  p.   131.     Ohthann,   Proc.  Acad.  Nat.  Soi.  Phila., 

1805,  p.  189. 
"Beak  elongate,  obliquely  porrect,  bidetitate  at  apex,  naidentate  above 
near  middle,  at  base  below  in  front  a  long  curved  itpiue.  Carapai  mill- 
tispiuouM,  along  middle  of  back  unequally  fonr-toothed.  either  Bide  5-7 
BpinouH.  Abdomen  above  partly  heeled,  somewhat  sculptured,  sides 
acute.  Haud  elongate,  immovable  linger  long  and  very  slender.  Fourth 
and  fifth  pair^  of  le^s  nearly  naked,  subequal. 

Length  of  body,  one  and  three-fourths  inches.     Length  of  beak  half  as 
long  as  carapni:  or  rather  longer  than  the  line  of  it  along  the  back.     The 
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-exterior  maxillipeds  are  yery  slender  and  short  hairy.  The  fourth  abdom- 
inal segment  has  a  tooth  and  inside  of  it  an  emargination  either  side  of 
middle,  and  the  fifth  is  nearly  similar." 

Puget  Sound,  Oregon,  obtained  by  dredging  (Dana). 
Campbell  Is.  (Whiteaves);  Vancouver's  Is.  (Smith);  Cal- 
ifornia and  Japan  (Faxon,  Miers). 

Genus  Sclerocrangon  Sara. 

Carapace  sculptured  and  armed  with  spines  in  the  median  line.  Bos- 
trnm  secariform,  expanded  below.  First  chelipeds  stout;  second  pair 
slender,  elongated,  with  a  narrow  hand  and  short  dactyls.  Abdomen  gen- 
erally sculptured  and  carinated  above. 

Type. — S.  boreas  (Phipps). 

Sclerocrangon  boreas  (Phippa). 

Cancer  boreas  Phipps,  Voyage  North  Pole,  1774,  p.  190,  PI  XII,  fig.  I. 
Cancer  homaroides  Fabr.  O.,  Fauna  Groenlandioa,  1780,  p.  241;  Mohr.  Isl. 

Naturh.  1786,  p.  108,  No.  245,  PI.  V. 
Crangon  boreas  Fabb.,  Syst.  £nt.  Suppl.,  p.  409.    Sabine,  Appendix  to 

Parry's  Ist  Voyage,  No.  10,  1821,  p.  67.    Ross  and  Owen,  Crust,  in 

Appendix  to  Ross'  2nd  Voyage,  1835,  p.  Ixxxi. 
CheraphiluB  boreas  Einahan,  Proc.  Roy.  Irish  Acad.,  Vol.  VIII,  1804,  p.  68. 

MiEBS,  Ann  Nat.  Hist.  (4),  Vol.  XX,  1877,  p.  57.    Murdoch,  Rep. 

Int.  Polar  Expd.  to  Pt.  Barrow,  1885,  p.  139.^ 
Sclerocrangon     boreas    Sabs,    Den     Norske     Nordhavs-Expedition,    VI, 

Zoologi,   Crust.,  Part  1,  p.  15.    Stebbino,  Crustacea,  p.  228.    Obt- 

MANN,  Zool.  Jahrb.  Abth.  f.  Syst,,  Bd.  V,  1890,  p.  532. 
Crangon  (Sclerocrangon)  boreas  Obtmann,   Proc.  Acad.  Nat.  Sci.  Phila., 

1895,  p.  178. 

Carapace  with  three  spines  on  the  dorsal  carina;  a  toothed  carina  on 
the  branchial  regions.  Rostrum  triangular,  acute.  Abdomen  sculptured, 
the  anterior  segments  with  a  median  dorsal  carina,  the  sixth  segment  with 
a  double  carina  with  a  sulcus  between  the  ridgee.  Epimera  of  the  abdom- 
inal segments  with  only  one  spine  each.     Telson  sulcate. 

Arctic  Europe  and  America,  Labrador,  Alaska,  Si- 
beria, ''California,"  (Ross  and  Owen  1.  c). 

12 
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Genus   Nectocrangon  Brandt. 

BoBlniiQ  waatiug.  Eyes  bidden  by  the  cnrHpace,  Seoond  pair  at  pereo- 
pods  cbelale:  dactyls  of  the  luiit  two  pairs  dilated  and  Gtted  loi  awimntiug. 
BianchiiD  five  on  eaeh  side;  uoiie  on  Itie  Beooud  mniilliped. 

Typt.—H.  lar  (Owen). 

Nectocrangon  lar  (Owen). 

Crangon  lar  Owes,  Zool.  Beechy's  Voyags,  1839,  p.  88,  PI.  XXVIII,  fig.  1, 
Argil  lar   Kkover,    Not.    Hiat.   Tidakr.,   IV,   1842-3,  p.  Z56,  PI.  V.   figa. 

iB-62. 
Nectocrangon  lar  Bkandt,  in  Middendorff's  Siberiacbe  Reiae,  Bd.  II,  Tb. 
1,  1851,  p.  il5.  Stimpson,  Proc.  Aoad.  Nat.  Soi.  Phila.,  1960,  p.  a'l; 
Ann,  N.  T.  Lyo.  Nut.  HibI.,  Vol.  X,  187,1,  p.  125.  KiNOSiJtv.  Bull. 
Easei  Iiiat.,  Vol.  X.  1879,  p.  55.  Sbitb,  Rep.  Prog.  Geol.  Snr.  Can- 
ada, 1878-9,  B.  p.  212;  TriinB,  Conn.  Acad.,  Vol.  V,  1879,  p.  61. 
MnsDOcn,  Rep.  Int.  Polar Eipd.  lo  Ft.  Barrow,  1885,  p.  13B.  OfcrttAxa, 
Ptoo.  Acad.  Nat.  Soi.  Phila.,  18115,  p.  181. 


Median 


of  the  earapace  armed  with  two  sj 
anterior  end.  Firal  live  abdominal  se^meut^ 
sa.  that  of  the  fifth  Hegment  euding  behind  1 
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;e,  the  uuriuns  armed  wi 


les  behind  the  one  at 
vjlb  a  median  dotsal 
a  tooth  or  .spine;  tbe 
small  spine.  Tel  hod 
three  pairs  of  spines  near  the  tip. 

Circumpolan  Arctic  Ocean  (Owen,  Stiinpson);  Green- 
and  (Kroyer);  Labrador,  Nova  Scotia,  Vancouver's 
:sland  (Smith);  Pt.  Barrow  (Murdoch). 

Owen's  statement,  that  in  this  species  "  the  second 
joint  of  the  superior  antenna  is  dilated  and  spinifonn 
externally"  is  an  error.  He  mistook  the  first  joint  for 
he  second;  the  second  is  cylindrical. 

A  specimen  in  the  U.  S.  National  Museum  (No.  7889) 
Tom  Alaska  agrees  very  closely  with  several  specimens 
have  seen  from  tlie  Atlantic.  The  ridges  on  the  cara- 
pace are  a  little  plainer  than  in  the  Atlantic  forms;  the 
carinee  on  the  abdomen  are  a  little  less  acute  and  have  a 
more  decided  tendency  to  fade  out  behind;  the  carina, 
of  the  fifth  segment  ends  behind  in  a  tooth,  but  those  of 
the  sixth  segment  do  not.    In  specimens  from  the  North- 
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Pacific  (Station  3441  Albatross  Collection)  the  carinse 
of  the  first  four  abdominal  segments  fade  out  before 
reaching  the  posterior  end,  but  that  of  the  fifth  segment 
ends  behind  in  a  tooth,  and  the  two  carinse  of  the  sixth 
segment  terminate  posteriorly  in  small,  acute  teeth.  In 
specimens  from  Vancouver's  Island,  according  to  Pro- 
fessor Smith,  ''the  dorsal  carina  on  the  third,  fourth, 
and  fifth  segments  of  the  abdomen  is  broad  and  rounded, 
or  flattened,  and  scarcely  reaches  the  posterior  edges  of 
the  segments,  and  the  two  carinse  on  the  sixth  segment 
are  rounded  and  fade  out  in  the  same  way  before  reach- 
ing the  posterior  extremity  of  the  segment."  All  of  the 
Pacific  specimens  I  have  seen  of  this  species  came  from 
farther  north  than  Vancouver's  Island,  and  it  is  an 
interesting  fact  that  they  are  intermediate  in  character, 
as  in  locality,  between  specimens  from  the  Atlantic  and 
the  forms  described  by  Professor  Smith. 

Nectocrangon  alaskensis  Kingaley. 

Nectocrangon  alcuhensU  Kinosley,  Bull.  Essex  Inst.,  Vol.  XIV,  1882,  p. 
128,     Ortmann,  Proc.  Acad.  Nat.  Sol.  Phila.,  1895,  p.  182. 

Carapace  with  four  equally  spaced,  median  spines  and  a  small  tooth 
between  the  first  spine  at  the -anterior  end  and  the  second.  Orbits  elon- 
gated. Antennular  peduncles  reaching  about  to  the  middle  of  the  acicle. 
The  abdomen  has  no  carina  on  the  first  four  segments  except  a  slight  one 
on  the  anterior  portion  of  the  first;  the  fifth  segment  has  a  prominent 
carina,  which  ends  behind  in  a  spine.  The  two  carinse  on  the  sixth  seg- 
ment end  behind  in  a  spine.  Telson  acute,  with  three  pairs  of  spines  near 
the  tip. 

Alaska  (Kingsley);  Station  3257  Albatross  Collection, 
numerous  specimens! 

Family  NIKID^ 

Rostrum  horizontal.  Ocular  peduncles  free.  Mandibles  devoid  of  a 
cutting  edge  and  palp.  First  pair  of  pereopods  simple  or  chelate.  Second 
pair  chelate,  longer  than  the  first  and  more  slender,  the  carpus  multiar- 
ticulate. 


CALIPOBNIA   ACADBHT  OF   BOIBKOES. 

Genus  Hippolysmata  Stimpaon. 

Carapace  luraiBhed  with  an  eloogated,  compressed.  ilvDtate  t 
which  ifl  D«arl;  horizonlal,  AuteaiiuleH  (nmtabeil  with  two  long  flngelln. 
Handibles  strongly  iacnrved.  devoid  at  a  palp,  the  apex  undivided.  Mai' 
illipeds  elongated,  furniahed  with  au  exoguatli,  aud  au  epipodite.  the  ter- 
miaal  joint  sluader.  First  foar  pairH  of  pereopods  furumhed  with  an 
epipodite;  the  Rist  pair  ia  a  little  stoater  than  the  others  and  chelate,  the 
band  oblong)  aeooiid  pair  iiliform,  mnltinrticulate  and  ohelnCe,  Abdomen 
■mooth  abOTe. 

Tgpe.—H.  viUala  Stimfsok. 

Kingsley  in  his  Revision  of  the  Genera  of  Crangon- 
idffi,  Atyidae  and  PaltemonidEB '  states,  in  defining  this 
genuB,  that  the  firat  four  paira  of  feet  are  provided  with 
an  exopodite.  This  is  probably  a  clerical  error,  the 
word  exopodite  having  been  substituted  for  epipodite, 
StimpsoQ  says  in  his  definition  of  this  genus:  "  Pedes 
1  ■mi^4  '^  epipodo  instructi ."  ^ 

Hippolysmata  californica  St. 

Hippolytmala  ealf/omica  Stihpson,  Proc.  Chicago  Acad.  So!.,  Vol.  I,  IS66, 
p.  48;  Ann.  N.  T.  Lyo.   Nat.  Hist..  Vol,  X,  1973,  p.  123.      Kinoslet. 
Bull,  Eaaej!  Inst.,  Vol.  X,  1878,  p.  56. 
Hippotyte  liaeala  Lockinoton.  Proa.  Cal.  Acad.  Sci..  Vol.  VII,  1B77.  p.  3.".. 
Sharp,   Proo.  AoaU.  Nat,  Sci.  Phila.,  18«3,  p.  116. 
ItoBtroni  aleuder,  atrongly  ridged  on  the  aides,  bent  downwards  near  the 
base,  abont  one-hal[  as  long  as  the  oarapaoe.  scarcely  exceeding  the  aute- 
penultimnte  tiasnl  joint  of  the  noteuunles;  it  is  armed  above  with  six  or 
seven  teeth,  the  last  tooth  situated  at  considerably  more  than  the  asiial 
interval  from  (he  preceding  one  and  at  about  the  auterior  third  of  the  car- 
apace; below  the  rostrum  is  armed  with  three  teeth;  a  strong  spine  abore 
end  a  smaller  one  below  the  base  of  the  antenna  ou  the  anterior  margin. 
The  spine  on  the  outer  side  of  the  basal  joint  of  the  antetuiitles  reaches 
about  two-thirds  as  far  as  the  tip;  last  joint  of  the  peduncle  nearly  aa  long 
aa  the  preceding  one;  flagella  eubequaland  longer  than  the  body.  Antennal 
acicle  elougated,  eiceediog  the  tip  of  the  autenuular  poduuole,  and  wide 
at  the  tip,  where  it  ia  transversalf  truncated  or  broadly  rounded,    Eitorual 
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maxillipeds  equalling  or  exoeeding  the  tips  of  the  antennal  scale,  the 
terminal  joint  elongated  and  spinulous  at  the  tip.  In  the  first  ohelipeds 
the  hand  is  narrow,  a  little  longer  than  the  carpus;  fingers  abont  two- 
thirds  as  long  as  the  palm.  Second  pair  of  pereopods  yery  long  and 
slender;  ischium  stouter  than  the  merus  and  about  as  long,  and  more  or 
less  annulated  towards  the  tip;  merus  divided  into  something  over  twenty 
annulations;  carpus  about  as  long  as  the  merus  and  ischium  combined 
and  divided  into  about  thirty-two  annulations;  hand  minute,  oblong,  the 
fingers  scarcely  as  long  as  the  palm.  The  three  posterior  pairs  of  pereo- 
pods are  subequal  in  length,  much  longer  than  the  first  pair,  but  shorter 
than  the  second;  merus  joints  stouter  than  the  distal  ones  and  armed  with 
scattered  spinules;  propodi  elongated,  minutely  spinulous  below;  dactyls 
very  short  and  armed  below  with  spines.  Postero-lateral  angle  of  the 
fifth  abdominal  segment  acute;  that  of  the  fourth  segment  rounded.  Tel- 
son  subacute,  much  shorter  than  the  uropods,  and  armed  on  the  rounded 
dorsal  surface  with  two  pairs  of  spinules. 

This  beautiful  species  is  very  conspicuously  marked  with  longitudinal 
stripes  of  drab  and  red  or  reddish  brown. 

Length  from  tip  of  rostrum  to  tip  of  telson,  47  mm.;  length  of  carapace 
from  tip  of  rostrum,  17  mm.;  length  of  acide,  9.5  mm.;  of  first  pair  of 
chelipeds,  15  mm.;  of  second  pair,  25  mm.;  of  third  pair,  22  mm.;  of  tel- 
son, 7  mm. 

San  Diego  (Stimpson)!  Santa  Catalina  I3.  (Locking- 
ton)!  San  Pedro!     Found  in  tide  pools. 

I  have  examined  the  type  specimens  of  Lockington's 
Hippolyte  lineata.  They  unquestionably  belong  to  the 
above  species. 

Family  ALPHEID^. 

Rostrum  small  or  absent.  Eye-peduncles  short  and  concealed  beneath 
a  projection  of  the  frontal  margin  of  the  carapace.  Mandibles  deeply 
divided  at  the  apex  and  furnished  with  a  palp.  First  pair  of  pereopods 
chelate  and  larger  than  the  second  pair  which  is  slender,  chelate  and  hat 
the  carpus  annulated.     Telson  broad  and  rounded. 


Genus  Alpheus  Fabr. 

Carapace  compressed,  rounded  above.  Rostrum  short  or  absent.  Eyes 
completely  hidden  beneath  the  carapace.  Antennules  biflagellate.  Man- 
dibles   stout,   the    apical   process   narrow,    palp  two-  or  three- jointed. 
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Antetioi  ohelipedg  stout,  oftau  ver;  uueqasl.     Seooud  pair  filiform,  cajpus 
ajlindrieol,  annulaleil,  hauiia  Kmall. 
T)/pe- — A,  rapax  Fabh. 


E  Spet 


r  Atphiu 


IVont  with  ■  tOBtrnm, 

A  spine  on  the  iafero-diBtnl  augle  of  the  metus  of  the 

ambulatory  legi A.  elamalor. 

No  meral  spiue. 

No  apiue  ou  the  secoud  banal  aulanual  joint A.  barbara. 

A  spine  ou  the  basnl  autennal  joint. 
FroDt  trispiuoae. 

Fiugerti  of  larger  band  longitudinal;  dactyl 

working  nearly  vertically A.  eguidaelfUi 

Fingers  of  large  hand  not  longitudiua];  daotyl 

short,  curved,  working  horizontally. .  .J.  freJUmciaiu. 

Front  with  but  one  spine A.  ealiforniftM. 

Front  devoid  of  a  roslrnni;  dactyl  joined  to  the  lower  side  of 
the  hand  (Gennti  BeUtui  Dana). 

Front  emargiuate  in  the  oeuter;  hands  oral A.'aqiiaUi. 

Front   not  emnrgiuate  in   the  center;   bauds  long  and 

narrow .- A.  longirlactyliu. 


Alpheus  clamator  Lock. 

Alphem  clamator  LocKlNutos,  Proc.  Cal.  Acad.  Soi.,  Vol.  VII,  1877,  p,  M; 

Ann.  Nat.  Hist.  (6|.  Vol.  I,  1878,  p.  409.     EiHOXLEr,  Ball.  Esiex  Inst.. 

Vol.  X,  1878,  p.  58j  Ibid..  Vol.  XIV,  1883,  p.  117. 
Alphtui  Iranivtrao-daclylas  Kinoslkv,  BnU.  U.S.  Geol.  Sur.,  Vol.  IV.  No, 

1.  1878.  p.  19fi;  Bttll.  Esses  lual..  Vol.  X,  1878,  p.  58. 
Alpheus  candri  Kihosley  (not  GuKfttN),  Bull.  Essex  Inst.,  Vol.  XTV,  1883, 

p.  124. 
Front  trispinoae,  the  median  spine  short  and  separated  by  a  deep  salens 
from  the  small,  acnte,  lateral  spines  which  project  nearly  as  far  forward, 
Antero- lateral  angle  of  the  carapace  devoid  of  a  spine.  Basal  spiue  of  the 
antennnles  broad,  scarcely  reaching  the  extremity  of  the  Srst  joint;  second 
Joint  about  twice  as  long  as  the  third;  outer  bmnch  of  the  Qagellum  much 
shorter  than  Cbe  inner  one,  Ibe  slender  terminal  portion  shorter  than  the 
basal  part;  inner  Uagellum  longer  than  Ibe  carapace.  Second  joint  of  (be 
autenmi  with  a  iipiae  btlow  the  arlicnlatJon  of  theacicle;  acicle  narrow. 
nearly  as  long  as  the  peduncle,  with  the  oater  side  concava  and  ending  in 
a  strong  spine  which  is  separated  by  a  deep,  narrow  cleft  from  the  mem- 
branous inner  portion;  flagellnm  longer  or  shorter  than  the  body,  MaX' 
illipeds  about  equaling  the  anteonal  peduncle.    Chelipeda  very  nueqaal 
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menis  of  both  trigonous,  compressed,  smooth,  the  upper  surface  edge 
ending  abruptly,  forming  a  sharp  angle  or  tooth;  carpus  of  smaller  cheli- 
ped  rounded,  with  a  tooth  at  the  anterior  end  of  the  upper  side;  carpus  of 
the  large  cheliped  very  short,  especially  below,  and  devoid  of  teeth;  large 
hand  oblong,  compressed,  and  greatly  developed,  being  considerably  larger 
than  the  thorax;  proximal  portion  smooth  and  nearly  naked,  the  distal 
portion  deeply  sculptured;  a  little  in  front  of  the  middle  of  the  palm  the 
upper  and  lower  edges  are  crossed  by  deep,  transverse  sulci,  which  are 
nearly  opposite  each  other  and  are  continued  towards  each  other  on  the 
inner  surface  of  the  hand,  their  ends  being  separated  by  a  shallow,  longi- 
tudinal depression;  the  upper  transverse  sulcus  is  curved  abruptly  forwards 
a  little  external  to  the  upper  edge  of  the  hand  and  joins  a  deep,  transverse 
sulcus  on  the  outer  face  behind  the  articulation  of  the  finger;  this  last 
sulcus  is  continuous  at  its  lower  end  with  a  longitudinal  sulcus  which  ends 
near  the  middle  of  the  palm;  the  transverse  sulcus  crossing  the  lower  edge 
of  the  hand  is  curved  abruptly  forwards  a  little  external  to  the  lower  mar- 
gin, forming  a  longitudinal  sulcus  which  extends  to  the  end  of  the  pollex; 
this  sulcus  is  separated  from  the  longitudinal  one  above  by  a  ridge  which 
narrows  distally  and  terminates  in  a  curved  spine  or  tooth  just  below  the 
articulation  of  the  dactyl  and  behind  a  short  groove  uniting  the  lower  lon- 
gitudinal sulcus  with  the  one  above  it;  dactyl  flattened,  inclined  down- 
wards, but  working  horizontally,  the  outer  margin  strongly  convex,  the  in- 
ner concave  near  the  thickened  tip,  but  widened  into  a  concave  prominence 
near  the  base;  the  postero-extemal  angle  is  flattened,  forming  a  smooth  sur- 
face which,  when  the  finger  is  opened,  abuts  against  a  similarly  flattened 
prominence  behind  it;  pollex  deeply  grooved  for  the  reception  of  the  dactyl, 
ending  below  in  a  short,  curved  tooth.  The  small  hand  is  several  times 
smaller  than  the  larger  one  and  not  so  deeply  sculptured;  the  fingers  are 
similar,  longitudinal,  and  about  as  long  as  the  palm,  which  is  oblong  and 
compressed;  a  small  carina  on  the  upper  edge  of  the  dactyl  which  does 
not  reach  the  tip;  a  spine  behind  the  articulation  of  the  dactyl.  Carpus 
of  the  second  pair  of  legs  five-jointed,  the  first  two  joints  subequal,  each 
about  as  long  as  the  fourth  and  fifth  combined;  third  and  fourth  joints 
subequal,  each  shorter  than  the  fifth;  hand  narrow,  fingers  slightly  longer 
than  the  palm,  which  is  subequal  to  the  last  joint  of  the  carpus.  The  two 
following  pairs  stout,  the  merus  large  and  armed  with  a  spine  near  the 
infero-distal  angle;  carpus  with  a  spine  at  the  infero-distal  angle  and 
another  further  back;  propodi  with  five  or  six  spines  below.  Last  pair  of 
legs  much  less  stout  than  the  preceding  pairs;  merus  and  carpus  devoid 
of  a  spine  at  the  infero-distal  angle;  spines  on  the  propodi  feeble;  dactyls 
of  all  the  pairs  short,  curved,  with  a  small  spine  behind  the  tip.  Telson 
furnished  above  with  a  broad,  shallow  groove  and  two  pairs  of  spinules. 

Length  of  body,  31  mm.;  of  carapace,  II  mm.;  of  large  hand,  18  mm.; 
of  small  hand,  II  mm. 
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Farallon  Is. I  Monterey!  Santa  Barbara!  San  Pedrof 
San  Diego !  San  Bartbolome  Bay,  Lower  California 
(Lockington). 

Kingsley'  unites  his  Alpheus  transverao-dacfyliis  with 
A.  candei  Guerin  from  the  Bermuda  Islands  and  the 
West  Indies,  at  the  same  tirae  listing  A.  clatnator  Lock, 
as  a  distinct  species.  But  as  Kingsley'a  description  of 
tranaveraa-dwitylua  agrees  perfectly  with  damutor,  and  aa 
his  specimens  came  frotn  a  locality  where  that  species  is 
abundant,  there  is  no  doubt  in  my  mind  that  Kingsley's 
species  is  identical  with  the  latter  form.  Having  de- 
scribed as  damator'  what  was  really  a  distinct  species, 
A.  biTbara  Lock.,  Kingsley  made  out  of  specimens  which 
really  belonged  to  damatoi-  a  new  species,  transverao- 
dactylus.  I  am  unable,  moreover,  to  follow  Kingsley 
when  he  subsequently  unites  his  transverso-dactyluii  with 
A.  candei.  Candt^i,  according  to  Guerin,'  "  a  la  piece 
basilaire  des  antennes  extcrnes  prolongee  en  une  longue 
pointe  qui  atteint  la  moite  de  la  longeur  de  I'appendiee 
lamelleaux,"  while  in  damator  this  spine  does  not  reach 
one-third  the  length  of  the  acicle.  In  candei  "lea 
cuisscs  des  trolsieme  et  quadrieme  pattes  n'ont  pas  de 
dents,"  while  in  damator  both  bear  a  prominent  spine- 
tooth.  The  rostrum  is  smaller  in  candei  than  in  clama- 
ior,  and  there  are  diflerencea  in  the  form  of  the  larger 
hand. 

Alpheus  bellimanus  Lode. 

Alphnii  bellimanus  I^i'KiscTov,  Pioc.  Cal.  Aoad.  Sei..  Vol.  Vn.  1877,^ 
34;  Anu.  Nnt.  Hist.  (5),  Vol.  I,  1878,  p.  470.  KtNOBLBT.  BnU,  U.  8. 
Geol.  Bar.,  Vol.  IV.  No.  1,  187S,  p.  199;  BnU.  Esaei  Inst.,  Vol.  X, 
1878,  p.  59;  Ibid.,  Vol.  XIV.  1883,  p.  111. 

I  Dn1l.  EiiH  IDM.,  Vol.  XIV,  p.  i». 

'Ball.U.  B.  Cleol.  Sn[.,Vnl.  rv.  Mo.  1,  p.  18T, 

>!>■  eicn'i  Bin.  da  Cqbi:  CniatHe*.  IBKT,  p.  M,  PI.  U,  Sgl.  S  ■nil  aa. 
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Allied  to  clamator.  Front  trispinose,  the  median  spine  the  largest  and 
not  separated  from  the  lateral  spines  by  sulci.  Antennules  as  in  clameUor; 
the  aciole  of  the  antennsa  abont  reaches  the  tip  of  the  peduncle  and  is  sim- 
ilar to  that  of  clamator  but  the  cleft  between  the  spine  and  the  inner  por- 
tion is  not  so  deep  as  in  that  species.  Maxillipeds  pubescent,  reaching  to 
the  tip  of  the  antennal  peduncle.  Chelipeds  unequal,  dissimilar;  resem- 
bling those  of  clamator^  but  presenting  the  following  difTerences:  The 
transverse  sulcus  on  the  lower  side  of  the  larger  hand  is  prolonged  poste- 
riorly on  the  inner  side  of  the  lower  edge  as  a  longitudinal  sulcus,  a 
feature  not  present  in  that  species;  there  is  no  longitudinal  sulcus  on  the 
inner  surface  of  the  hand  separating  the  inner  ends  of  the  transverse  sulci, 
and  the  upper,  transverse  sulcus  is  not  so  deep  as  in  clamaior.  The 
smaller  hand  is  sculptured  much  like  the  larger  one  but  the  sulci  are  not 
so  deep,  nor  the  ridges  so  prominent;  the  poUex  is  rather  slender,  a  little 
shorter  than  the  palm,  and  nearly  longitudinal,  curving  a  little  downwards 
and  having  a  ridge  on  the  outer  side  a  little  above  and  parallel  with  the 
outer  edge,  the  surface  above  which  is  somewhat  excavated  for  the  recep- 
tion of  the  lower  margin  of  the  dactyl;  dactyl  contracted  at  the  base  but 
expanded  a  short  distance  beyond  into  a  high,  thin,  rounded  lamina,  the 
plane  of  which  is  nearly  vertical;  the  lower  edge  is  nearly  straight  when 
seen  from  the  side  but  curved  when  seen  from  below  and  ends  in  a  short 
tooth  which  is  curved  downward  and  iliward;  its  postero-external  angle 
has  a  flattened  projection  which,  when  the  linger  is  opened,  abuts  against 
a  flattened  projection  of  the  palm  as  in  the  larger  hand.  Carpus  of  the 
second  pair  of  legs  five- jointed,  the  first  joint  about  as  long  as  the  next 
two  combined,  second  and  fifth  joints  subequal  and  each  about  as  long  as 
the  third  and  fourth  together;  hand  narrow,  fingers  a  little  longer  than 
the  palm  which  is  somewhat  shorter  than  the  last  joint  of  the  carpus. 
The  two  following  pairs  of  legs  not  so  stout  as  in  clamator,  neither  the 
merus  nor  carpus  with  a  spine  at  the  infero-distal  angle;  propodi  armed 
below  with  seven  or  eight  pairs  of  spines;  dactyls  short,  curved  and 
devoid  of  a  subterminal  spine. 

Length,  33  mm.;  length  of  carapace,  12  mm.;  of  large  hand,  17  mm.;  of 
«small  hand,  13  mm. 

Monterey;  Santa  Barbara!  San  Pedro!  San  Diego  I 

Alpheus  barbara  Lock. 

Alpheus  clamator  Kinoslet  (not  Lockington),  Bull.  U.  S.  Qeol.  Sur.,  Vol. 

IV,  No.  1,  1878,  p.  197. 
Alpheus  barbara  Lockinoton.  Ann.  Nat.  Hist.  (5),  Vol.  I,   1878,  p.  471. 

KiNOSLBY,  Bull.  Essex  Inst.,  Vol.  XIV,  1883,  p.  117. 

I  have  seen  no  specimens  of  this  species.  It  was 
described  by  Kingsley  from  a  single  imperfect  specimen 
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which  he  erroneously  considered  to  belong  to  ctaymiior 
Lock.  Afterwards  Lockington,  perceiving  that  Kinga- 
loy's  damator  was  not  true  to  name,  recbristeiied  the 
Bpecies  A.  harbara.  The  following  ia  Kiugsley's  descrip- 
tion: 

"Baul  iipiiie  of  BDleQanlie  Hlont,  ahort,  not  raaobiog  seoond  joint 
ol  pedaocle;  third  joint  half  as  loug  ae  preceding.  Anteunie  withoat 
(pine  on  the  haaal  joint.  Anteuiml  scale  narrow,  the  spine  at  the  anlero- 
eiteiior  angle  acate,  slender,  reaching  the  end  of  the  anlennuliu'  peduncle. 
External  msxillipulB  rnthec  bnind,  extending  slightly  beyond  the  aalennal 
Hcale.  Feet  of  first  pnit  unequal.  Merua  smooth,  trith  a  very  sleudei 
spine  ou  the  distal  portion  obove.  Lacger  hand  compressed,  a  constriction 
of  each  margiu  at  about  the  middle,  a  spine  above  (he  nrtitulation  of  the 
daotylae.  behind  whiuh  a  sulouii  nius  obliquely  botohb  the  aaperior  mar- 
giu. A  saoond  spineon  the  outside;  thumb  slenderi  dactylus  compressed, 
semioircalar  in  outline  vieved  from  the  side,  slightly  longer  than  the 
thumb.  Smaller  hand  with  both  margiufi  constrioteil;  upper  margin  o I 
palm  tuberculate;  a  spine  above  the  articulation  of  the  daotjlus;  lingers 
about  equal  to  the  palm,  completely  closing.  Ixcbiuui  and  merus  of 
second  pair  equal;  oarpus  fiTe-jointed,  lirst  two  joints  eqnal,  and  each  an 
long  as  the  third  and  fourth,  which  are  also  equal;  lifth  joint  nearly  an 
long  as  the  first.  Merns  joints  of  posterior  pairs  without  spines;  propodal 
joints  spiunlose  beneath;  dactyll  slender.  Santa  Barbara,  Gal.  (W.  O.  W, 
Harford)." 

Alpheus  califorciensis,  sp.  nov. 

Anterior  portion  of  the  carapace  convex  and  furnished  with  a  fine  longi- 
tudinal line.  Rostrum  short,  acute,  continuous  behind  with  n  short 
oarina,  which  is  separated  from  the  ocular  lobes  on  either  side  by  a  deep 
groove.  Ocular  lobes  rounded  in  front  and  devoid  of  a  tooth  or  spine. 
An tero -lateral  augle  of  the  carapace  broadly  rounded.  Basal  aulennnlar 
■pine  broadly  ovate,  acuminate,  and  scarcely  reaching  the  tip  of  the  firat 
Joint  of  the  pednncle;  third  joint  of  the  peduncle  less  thau  half  the  length 
of  the  second;  outer  da^ellum  nearly  one-half  as  lout;  an  the  inner  one, 
the  slender,  terminal  part  abont  one*half  the  length  of  the  basal  portion; 
iuuer  Qagellum  about  oue-half  the  length  ol  the  body.  An tenum  about 
as  long  as  the  body;  peduncle  slightly  exceeding  that  of  the  antenuutes; 
a  sinat!  spine  on  the  infero-distal  margin  of  the  second  basal  joint;  acide 
not  reaching  the  tip  of  the  peduncle,  outer  margin  slightly  conoare  and 
terminating  in  u  strouy  spine,  which  is  separated  from  lh«  luembranous 
portion  by  a  deep,  narrow  cleft.      Maxillipeds  somewhat  exceeding  the 
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auteanal  pednuole.  Anterior  ohelipedii  very  unequal;  merus  of  both 
members  compressed,  and  devoid  of  a  spine  at  the  supero-distal  angle; 
carpus  without  a  tooth  or  spine;  hand  of  large  cheliped  large,  oblong, 
compressed,  upper  and  lower  sides  constricted  near  the  middle,  the  upper 
constriction  formed  by  a  short,  transverse  groove  a  short  distance  behind 
the  dactyl;  pollex  curved  upwards  and  inwards  at  the  tip  and  deeply  exca- 
vated at  the  base  for  the  reception  of  the  dactyl;  dactyl  compressed, 
shorter  than  the  palm,  the  outer  margin  strongly  convex,  the  inner  more 
or  less  concave  and  having  a  flattened  process  near  the  base  which  fits  into 
the  excavation  in  the  pollex.  Smaller  hand  long,  narrow,  pubescent, 
somewhat  compressed  and  devoid  of  sculpturing;  Angers  narrow,  straight, 
subequal  to  the  palm,  the  tips  hooked  and  crossing  when  closed.  First 
joint  of  the  carpus  of  the  second  pair  of  legs  long,  exceeding  the  second, 
which  is  about  as  long  as  the  next  two  combined;  third  and  fourth  joints 
subequal,  each  a  little  shorter  than  the  fifth;  hand  shorter  than  the  last 
two  joints  of  the  carpus.  The  two  following  pairs  of  legs  are  stouter  than 
the  last  pair;  merus  devoid  of  a  spine;  propodi  strongly  spinose  below. 
The  sides  of  the  first  five  abdominal  segments  are  rounded.  Telson  broadly 
rounded  at  the  tip  and  armed  above  with  two  pairs  of  spinnles.  <. 

Length,  37  mm.;  length  of  carapace,  12.5  mm.;  of  large  hand,  15  mm.; 
of  small  hand,  9  mm. 

San  Pedro,  Calif.;  dredged  in  the  harbor,  July,  1895. 
Collection  University  of  California. 

» 

Alpheus  equidactylus  Lock. 

Alpheus  equidactylus  Lockinoton,  Proc.  Cal.  Acad.  Sci.,  Vol.  VII,  1S77, 
p.  35;  Ann.  Nat.  Hist.  (5),  Vol.  1,  1878,  p.  472.  Kinoslsy,  Bull.  U.  8. 
Geol.  Sur.,  Vol.  IV,  No.  1,  1878,  p.  199;  Bull.  Essex  Inst.,  Vol.  X, 
1878,  p.  59;  Ibid.,  Vol.  XIV,  1883,  p.  111. 

Carapace  smooth,  convex  longitudinally  on  the  upper  side.  Front  tri- 
spinose,  the  median  spine  considerably  larger  than  the  lateral  ones  and  not 
separated  from  them  by  sulci .  Basal  spine  of  the  antennules  long,  reach- 
ing nearly  to  the  tip  of  the  second  joint  of  the  peduncle;  last  two  basal 
joints  short  and  subequal;  outer  flagellum  shorter  than  the  more  slender 
inner  one,  the  slender  part  much  longer  than  the  basal  portion.  Second 
joint  of  the  antenna  with  a  spine  below  the  acicle;  acicle  rather  wide, 
longer  than  the  peduncle.  Maxillipeds  sparingly  pubescent  and  about 
reaching  the  tip  of  the  antennal  scale.  Anterior  chelipeds  smooth,  naked, 
unequal,  but  of  similar  form;  merus  with  the  angles  rounded  and  devoid 
of  spines  or  teeth;  carpus  short,  similar  to  that  of  the  larger  cheliped  in 
clamator;  hands  oblong,  narrow,  compressed,  smooth;  a  transverse  sul- 
cus crossing  the  upper  edge  of  the  hand  behind  the  dactyl,  from  which  a 


aaxiow,  deep,  loagituiliiiitl  ^nlcus  eitendH  bnckwards  on  the  app«r  edg« 
iu  the  larger  bnod  almost  to  the  poflterior  mnrgin,  but  sbont  two-tbird* 

n»  far  iu  the  amalW  oae;  RngeM  longitudinal,  sabecinnl  (Ihe  dactyl  Hligbtly 
Ibe  longer),  and  working  uearly  Terticallj;  pollHi  rather  sleuder,  tapering, 
111?  tip  carved  iipwarde  and  the  inner  margiu  armed  near  the  bas«  witb 
two  or  tbrse  sninll  leethi  dactj'l,  vith  one  or  two  verj  am»ll  teeth  near  the 
hnne  of  the  alTHi^ht  iuuer  margin,  the  tip  cnrved  and  crossing  that  of  the 
pollei  vheu  cloned:  smaller  baud  more  slender  than  the  larger  one,  the 
fingers  somewhat  narrower,  otherwise  very  similar.  Carpas  of  the  second 
pair  of  legs  five-jointed,  the  first  joint  ubonl  as  long  as  the  foor  following 
ones  combined,  second,  thir^  and  fonrtb  jointfl  sabeqnal,  the  fifth  a  little 
longer;  hand  narrow,  the  fingers  Ioniser  than  the  palm.  Posterior  pain 
of  legs  slender;  merus  and  carpns  devoid  of  spines;  dactyls  witb  very 
slender  tips.  Siith  abdominal  segment  witb  a  postero 'lateral  spine.  Tel- 
son  tapering,  ronnded  above  where  it  is  furnished  with  two  pairs  of  spia- 
nlea,  the  tip  ronnded.  _ 

Length  of  body,  IS  mm.;  of  carapace,  6.5  mm.;  of  larger  hand,  ! 
of  smaller  band,  5  mm. 

Monterey  (Lockington)!  Santa  Barbara! 

Mr.  Kingaley  has   united  A.  equidactylus  Lock,  witq 
A.  keterochelis  Say,'  probably  ou  Lockington'a  authority^ 
for  he  says:  "Mr.  Lockington  informs  me  that  his  AM 
equiductylus,  from  Monterey,  Cal,,  presents  no  appreci 
able  differences  from  specimens  o.f  A.  heierochelis,  from 
Florida,  that  I  sent  him."     There  is  evidently  i 
take  here,  for  keierochfilis  and  equidacti/lus  are  so  difier-fl 
ent    that    it    is    scarcely  credible  that    they    should 
regarded   as   members  of  ihe   same   species   by  anyoon 
who  had  carefully  compared  them.     Lockington's  sp 
eiea  was  described  from  a  single,  imperfect,  dried  specie 
men  which  had  lost  one  of  the  anterior  chelipeds,  whick 
Lockington  in  his  later  description  of  the  same  speci" 
men  was  inclined,  in  opposition  to  his  previous  opinion, 
to  regard  as   the  larger  member.     Both   hands  in  this 
species  are  elongated  much  like  the    smaller    hand   ia 
heterochelis  and,   from   a  superficial   comparison,   Lock-^ 
ington    probably   concluded    that 
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heterochelia  with  the  larger  hand  lost.  The  two  species 
may,  however,  readily  be  distinguished  aside  from  the 
great  differences  in  the  larger  chelipeds,  as  heterochelia 
has  no  ocular  spines,  while  in  equidactylua  the  front  is 
"trirostrate,  without  sulcus  between  rostrum  and  ocular 
spines"  (Lockington).  I  have  examined  Lockington's 
type  which  has  now  lost  both  its  hands. 

Alpheus  (Betasus)  asqualis  (Lock.). 

Betatus  equimanua  Lockington,  Proc.  Cal.  Acad.  Sci.,  Vol.  VH,  1877,  p.  43. 
Alpheua  Harfordi  Kinosley,  Bull.  U.  S.  Geol.  Snr.,  Vol.  IV,  No.  1,  1878, 

p.  198;  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  68;  Ibid,  Vol.  XTV,  1883, 

p.  124,  PI.  II,  tig.  4. 
Alpheus  aquaUa  Einoslst,   Bull.  U.  S.  Geol.  Sur.  Vol.  IV,  No.  1,  1878, 

p.  199. 
BetcBUB  cequalis  Lockington,  Ann.  Nat.  Hist.  (5),  Vol.  I,  1878,  p.  478. 

Carapace  moderately  compressed,  the  dorsal  side  nearly  straight.  Front 
devoid  of  spines,  emarginate  in  the  middle  and  rounded  in  front  of  the 
eyes.  Basal  spine  of  the  antennules  long  and  slender,  reaching  beyond 
the  middle  of  the  second  joint;  second  joint  about  twice  the  length  of  the 
third;  the  inner  flagellum  may  exceed  the  length  of  the  carapace;  outer 
flagellum  much  shorter  than  the  inner  one,  with  the  slender  terminal  por- 
tion subequal  to  the  basal  part.  Second  joint  of  the  antennas  with  a  spine 
below  the  articulation  of  the  acicle;  peduncle  about  equaling  that  of  the 
antennules;  scale  narrowly  oblong,  nearly  reaching  the  tip  of  the  peduncle, 
the  outer  margin  nearly  straight  and  ending  in  a  strong  spine  which  is 
separated  by  a  deep,  narrow  deft  from  the  membranous  portion;  flagellum 
shorter  than  the  body.  Maxillipeds  scarcely  reaching  the  tip  of  the  an- 
tennal  peduncle.  Anterior  chelipeds  subequal;  merus  trigonous,  com- 
pressed, scarcely  more  than  twice  as  long  as  high;  carpus  devoid  of  a  tooth 
or  spine;  hands  oval,  vertical,  smooth,  strongly  compressed,  and  devoid 
of  grooves  or  inequalities;  dactyl  slender,  articulated  on  the  lower  side  of 
the  hand,  and  working  vertically,  the  inner  margin  straight  or  somewhat 
concave  near  the  base;  poUexmuch  wider  than  the  dactyl;  the  entire  inner 
margin  may  be  straight,  or  there  may  be  a  deep,  rounded  notch  near  the 
base;  tips  of  the  fingers  curved  and  crossed  when  dosed;  inner  margins 
pubescent,  the  rest  of  the  hand  naked.  Carpus  of  the  second  pair  of  legs 
five- jointed,  the  first  joint  about  as  long  as  the  three  following  ones  com- 
bined, which  are  subequal  and  shorter  than  the  fifth;  hand  narrow,  palm 
nearly  as  long  as  the  fingers  or  the  last  joint  of  the  carpus.    Posterior  legs 
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Blender',  dactyls  t;hurl,  with  a  ■nbteiminal  apine.  Postero-latstal  angle  of 
the  sixth  ftbtlomiual  segmeut  acute,  thai  of  the  tiro  preceding  segiueiits 
Bdbacnte.  Telaon  taiieciDt;.  Tou&deil  at  the  tip,  auil  aimed  ou  the  couvsi 
dorsal  aarfaoe  with  two  pairs  of  Bpinnles. 

Color  ID  life  a  dark  purple. 

Leugtb  of  body.  19  mni.i  oE  carapace,  G  mm.;  of  hand,  0  mm. 

Catalina  Island  (Lookin^ton)!  Santa  Barbara  (Kiugs- 
ley);  Point  Arena! 

This  species  is  found  under  the  mantle  of  the  Aba- 
lone,  Haiiotia  rufescena,  but  it  ia  not  confined  to  that 
habitat,  for  I  found  several  specimens  upon  some  sea- 
urchins  that  were  brought  up  from  several  feet  of  water 
at  Catalina  Island.  Their  color  was  a  dark  purple  like 
the  specimens  described  by  Loekingtou  and  resembled 
the  color  of  tlie  sea-urchins  in  whose  spines  they  were 
entangled  when  captured.  At  Point  Arena  1  captured 
from  under  a  rock  at  low  lidu  a  single  specimen,  which 
was  nearly  white. 

Alpheus  (Betffius)  longidactylus  (Lock.). 

BrMus   Xongidactytiif   L()CKiNnTON.  Prno.  Cal.  Anad.  8oi.,  Vol.  VII,   187 

p.  35;  Ann.  Nat.  Hist.  (5),  Vol.  I.  1878,  p.  -180. 
Alphtm  longidactyHi   Ki.s-oslbt,   Bull.  U.  S.  Geo!.  Bur.,  Vol.  IV,  No. 

1878,  p.   198;  Bull.   Eaaex  Inat.,  Vol.  X,   1878,  p.  £8;  Ibid.,  Vol.  XIT, 

1883,  p.  124. 
Carapace  qaite  slron^l;  compreiiBed  and  emoolb.  with  no  trace  □: 
tmm  or  ocalar  apinos,  aud  scnrcety  notcbeil  at  the  center.  No  iqii 
teeth  on  the  anterior  margin  of  (he  carapace.  Banal  apine  of  the 
nules  slender,  elongated,  about  reai^hing  the  tip  of  the  second  joiuti  IbhI 
(wo  basal  joints  Hubeqnal-,  inner  flagellnm  a  little  longer  thau  the  carapace, 
the  outer  one  considerably  shorter  (ban  the  inner  and  contracted  near  tht 
middle,  the  (ecminal  portion  slender.  .^nteuneB  wilhaspine  at  the  iufero' 
distal  angle  of  the  second  basal  joiul;  scale  with  a  prominent  termina' 
spine  which  nearly  reaches  the  tip  of  Ibe  pednucle,  the  latter  renchinj 
about  as  far  forward  as  the  peduncle  of  the  antennnles.  Haxillipeds 
nearly  reaching  the  tip  of  the  autennal  peduncle,  Cbalipedfl  elongated, 
similar;  merna  with  rounded  anyles,  the  distal  end  widened,  the  outer 
surface  with  a   broad,  oblique  aniens;  a  short,   tranaverae  groove  at  the 
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supero-distal  angle,  behind  "which  the  upper  margin  ends  abruptly  bu^ 
does  not  terminate  in  a  spine;  the  surface  is  granulated,  the  lower  side 
granulo-spinulous;  carpus  short,  rounded;  hand  large,  oblong,  compressed, 
scabrous,  the  margins  rounded,  the  length  much  exceeding  that  of  all  the 
preceding  joints  combined;  fingers  slender,  widely  gaping,  longer  than  the 
palm,  the  tips  furnished  with  small,  curved,  corneous  daws,  which  are 
crossed  when  the  fingers  are  closed;  pollez  with  a  large  tooth  a  little  behind 
the  middle  of  the  inner  margin  and  a  small,  round  tooth  at  the  base. 
Carpus  of  the  second  pair  of  legs  tive* jointed,  the  first  joint  about  as  long 
as  the  three  following  ones  combined;  second,  third,  and  fourth  joints  sub* 
equal,  the  fifth  a  little  longer;  hand  oblong;  fingers  about  as  long  as  the 
palm,  which  is  about  one-half  longer  than  wide  and  nearly  as  long  as  the 
last  joint  of  the  carpus.  Postero-lateral  angles  of  the  fourth  and  fifth 
abdominal  segments  acute.  Telson  tapering,  rounded  at  the  tip,  with  two 
pairs  of  spinules  above.  On  the  outer  side  of  the  distal  end  of  the  peduncle 
of  theuropods  there  is  a  pair  of  prominent  spines,  behind  which  is  a  small 
third  spine;  a  spine  near  the  outer  angle  of  the  uropods.  '*  Color  of  carapaz 
of  dried  specimen  green  with  nuances  of  russet  and  olive.  The  fingers 
of  larger  hand  are  light  red,  the  tips  green." 
Length,  1.12  inch;  length  of  larger  hand,  0.56;  of  smaller  hand,  0.36. 

San  Diego  (Lockington)!  San  Pedro! 

This  description  is  taken  from  Lockington's  type 
specimen  (No.  96),  which  is  preserved  in  the  California 
Academy  of  Sciences.  The  specimen  was  dried  and  had 
lost  most  of  its  ambulatory  legs.  The  unequal  size  of 
the  chelipeds  is  exceptional. 

Since  writing  the  above  description  I  have  collected 
numerous  specimens  of  this  species  at  San  Pedro,  Calif., 
where  it  is  found  in  abundance  in  tide  pools  on  a  rocky 
ledge  near  the  entrance  to  the  harbor.  The  hands  are 
similar  and  generally  equal  and  very  much  larger  in 
adult  males  than  in  young  males  and  females.  The 
anterior  margin  of  the  carapace  in  some  specimens  is 
slightly  convex,  in  others  straight,  while  in  a  few  it  is 
slightly  concave.  In  many  adult  females,  and  to  a  less 
extent  in  the  adult  males  also,  the  dorsal  surface  of  the 
carapace  is  bulged  upwards,  owing,  doubtless,  to  the 
enlargement  of    the   ovaries  or   testes.      Many  of  the 
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specimens  were  infested  with  a  parasitic  Isopod  attached 
to  the  under  side  of  the  abdomen.  The  color  varies  in 
living  specimens  from  olive  green  to  olive  brown;  the 
legs  are  reddish,  and  in  many  specimens  there  is  a 
light-colored  dorsal  stripe  along  the  middle  of  the  body. 
The  specimens  were  taken  June  25,  1895;  most  of  the 
females  were  carrying  ova. 

Family  HIPPOLYTID.E.  H 

nostrum  generally  prouiiutmt.  Eyeu  not  covered  by  the  oaiapBM.  Uau- 
dibles  wilb  or  without  a  ontling  edge  and  palp.  First  pair  of  le|;B  ctelBle 
and  stouter  tbau  the  HeRoiid  pair  vbicb  ia  nUo  cbelate  aud  bus  the  carpus 
aaniilated. 

The  genera  of  this  family  need  a  thorough  revision. 
The  genus  Hippolyte  has  long  been  a  sort  of  receptacle 
for  a  large  and  somewhat  miscellaneous  assemblage  of 
forma.  Bate  has  instituted  several  new  genera  for  many 
of  the  species  but  several  more  will  doubtless  be  required. 
Most  of  the  Pacific  species  of  this  family  fall  naturally 
into  a  group  which  I  have  characterized  as  the  genus 
ffeptacurpus. 

Genus  Hippolyte  Leach.  H 

Curapace  produced  luto  a  laterally  oumpressed,  serruted  roslrum  whiflli  > 
is  excavated  at  Ibe  nnder  side  of  (be  base.  A  supraorbital  aud  atitennal 
spiue  present.  Ouular  peduucles  short.  First  joiut  of  the  anteDoular 
peduuole  eiouvated  abure  auU  armed  with  au  external  basal  spine;  secoud 
and  third  joiats  uabcyliudrical,  the  terminal  oue  sappnrtiug  two  flagella. 
the  outer  ot  whiab  is  the  shorter  and  more  robust.  AnteunnI  acale  with  a 
Bpiue  at  the  distal  end  of  the  outer  margiu.  Third  maiillipeds  with  a 
abort  eiognatb  and  having  the  loot  joint  armed  with  spiunles  at  the  tip. 
First  pereopods  short  and  stout  with  the  carpus  excavated  at  the  extreni- 
it;  to  receive  the  base  o[  the  hand.  Seuond  pair  sleuder,  a  little  longer 
than  the  (irut,  aud  having  the  carpus  three- join  led.  The  three  following 
pairs  of  legs  dei;reaae  slightly  iu  length  posteriorly;  dactyls  spiuulona 
below.  Abdomen  smooth,  the  third  segment  posteriorly  produced  in  the 
median  dorsal  line  aud  somewhat  aronate.     Brauchiffi  five. 


Type.—ff.  t 
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Bate's  diagnosis  of  this  genus  was  based  on  an  exam- 
ination of  Leach's  type  specimens  of  variana,  I  have 
slightly  modified  Bate's  description,  as  some  of  the  spe- 
cies which  Bate  himself  refers  to  Hippolyte  contradict 
the  characters  of  the  genus  as  he  defines  it. 

Hippolyte  californiensis  Holmes. 

Hippolyte  caHforniemna  Holhks,  Proc.  Cal.  Acad.  Sci.  (2),  Vol.  IV,  1895, 
p.  676,  figs.  21-26. 

A  long  slender  species.  Rostram  slender,  slightly  upturned,  a  little 
longer  than  the  carapace;  upper  margin  armed  with  3-5  teeth;  lower 
margin  with  4-5  teeth;  base  of  the  rostram  rounded  and  not  continued 
upon  the  carapace.  A  supraorbital  spine.  Peduncle  of  the  antennules 
about  one-half  as  long  as  the  rostrum;  outer  flagellum  much  shorter 
than  the  slender  inner  one,  the  last  few  joints  much  narrowed.  First 
pair  of  chelipeds  very  short;  hand  broad  and  thick  at  the  base,  which  fits 
into  a  depression  in  the  carpus.  Second  pair  of  chelipeds  more  slender 
but  much  longer  than  the  first  pair;  carpus  three- jointed,  the  first  joint 
the  longest.  Abdomen  not  crested  or  carinated.  Telson  truncated  and 
spinulous  at  the  tip. 

Length,  38  mm. 

Bodega  Bay,  Calif.,  in  the  eel-grass  I  San  Pedro  I  San 
Diego!  Specimens  from  the  last  named  locality  are  con- 
siderably smaller  than  those  from  Bodega  Bay. 

Hippolyte  Layi  Ouuen. 

Hippolyte  Layi  Owen,  Zool.  Beechy's  Voyage,  1839,  p.  90,  PI.  XXVII,  fig. 
3.  Brandt,  in  Middendorflf's  Siberische  Beise,  Bd.  II,  Th.  1,  1851, 
p.  117.  Stimpson,  Journ.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1867,  p.  499. 
Bate,  in  Lord's  Nat.  in  Vancouver's  Is.,  Vol.  II,  1866,  p.  279.  Kinos- 
LET,  Bull.  Essex  Inst..  Vol.  X,  1878,  p.  62.  Lockington,  Ibid,,  1878, 
•  p.  161. 

I  have  seen  no  specimens  which  I  can  refer  to  H. 
Layi.  Owen's  short  description  of  this  species  is  as 
follows;  • 

**  Hip.  rostro  aouminato,  supra  multi-serrato,  ante  medium  subtus 
quadri-serrato.     Long.  corp.  unc.  2^.    Golor  ruber.'* 

A  little  more  light  on  the  subject  is  given  in  the  discussion  of  the  affin- 
ities of  this  species.     "  In  addition  to  the  difference  in  the  serrations  of 

13 
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the  TQstrom,  which  probnUlf  TiirieH  iu  ijiffereiil  iiidiviiluals  of  the  same 
■peoieg  (nlthongh  the  uumber  was  coDstitDt  a»  above  quoted  in  tliTe« 
■pecimeua  of  each  speoies  which  was  preitetvedl,  Hip.  Layi  has  a  lou^^t 
and  uarrower  rosltnm,  aiteudiug  to  the  extremity  of  the  Buperior  aiiteii- 
wib;  the  inferior  seta  of  these  auteuttue  is  ulso  propoKiouatelj  longer,  flip. 
affini*  has  a  spine  above  the  eye,  at  the  root  of  the  roBtrnm.  which  it  waut- 
iug  in  the  Hip.  La//i;  whilst  this  species  has  the  fifth  aud  iiith  abdomiual 
■egiueuts  uuiapiuous  iuferiorlj  ou  each  eide,  Hip.  affiuis  haiiug  the  sixth 
Begmeiit  onlj  Bo  nrmed. 

"  From  tb"  Alpheua  PolartKoi  Sabine  (Zool,  Appeudii  to  P»n*y'»  Vojage, 
p.  238,  PI,  II,  fig.  5)  which  is  a  HippolyU  of  Lcoch,  and  from  the  Bpecies 
characterized  bj  the  latter  author  iu  the  Malacosttaca  Pndopb.  Brit.,  the 
above  speoiss  differ  iti  Che  forms  aud  proportions,  as  well  as  iii  the  sens- 
lions  of  the  roatmni.'" 

Monterey  (Owen);  Vancouver's  Island  (Bate);  Alaska 
(Lockington). 

It  is  impossible  to  determine  from  Owen's  description 
and  figure  in  what  genus  this  species  belongs.  It  is 
certainly  not  a  Hippolyie;  it  may  be  a  Heptacarpue,  but 
until  more  is  known  concerning  it,  it  is  best,  I  think, 
to  leave  its  name  unchanged.- 

Hippolyte  affinis  Oven. 

Hipi-otsle  affini^  Owen,  Ztiol.  Bct-chj's  Voj-nyc-,  183fl,  p.  90,  PI.  XXVII, 
fig.  4,  Bh*s[>t,  in  Middeudorff'8  Siberische  Beise,  Bd,  II,  Th.  I. 
1851,  p.  117.  Stimpson,  Jouru.  Best.  Soc.  Snt.  Hist.,  Vol.  VI.  1857, 
498.     Ki^iiSLKV,  Bull.  Eases  Itist.,  Vol.  X,  1S78,  p.  62. 

Owen's  short  description  of  this  species  is  as  follows: 

■'  Hip.  roatro  aiilennis  snperioribus  breviore,  supra  multi-serrnto,  ante 

medium  subtua  sex-aerrnto.     Long.  corp.  H.     Color  niber." 
Rostrum  shorter  thiiu  the  auteuuiiles,  multi-serrate  above,  and  armed 

below  with  six  teeth  in  front  of  the  middle.     Length  of  the  body  1^  iuch. 

Color  red. 

Monterey  (Oweif). 

There  are  several  species  of  Hippolyie  reported  from 
Vancouver's  Island  by  Professor  Smith:  viz.,  H.  Gai- 
mardii   Milne-Edw,;  //.   Gnenlandica,  under  which  are 
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included  H,  armata  and  H.cornuta  of  Owen;  H,  Phippsii 
Kroyer,  with  which  Smith  unites  H,  turgida  Kroyer, 
H,  vibrans  St.  {i  var.),  and  H,  ochotenais  Brandt;,  and 
H.  spinus,  which  is  now  the  type  of  Bate's  genus  Spiron- 
tocaris.  All  of  these  are  circumpolar  species,  the  west- 
ern representatives  of  which  I  have  not  seen. 

Another  species  of  Uippolyte  from  Vancouver's  Island 
has  been  described  by  Bate  as  H,  esquimaliiana.  It  is  not, 
however,  a  true  Hippolyie,  but  the  description  is  not 
suflSciently  complete  to  enable  one  to  determine  just 
where  it  belongs.  Hippolyte  sitchensis  Brandt  has  been 
reported  from  California  by  Stimpson,  but  a  remark  in 
Stimpson's  description  of  H.  picia  discloses  the  fact  that 
what  he  called  sitchensis  was  probably  another  species. 
**Picta,''  says  Stimpson,  ''differs  from  H,  sitchensis  in 
its  longer  external  maxillipeds  and  non-carinated  abdo- 
men." It  is  certainly  here  implied  that  sitchensis  has  a 
carinated  abdomen  which,  however,  is  not  the  case. 
Brandt  in  his  description  of  that  species  says:  ^'Annulus 
abdominis  tertius  facie  dorsali  ecarinatus/'  and  further 
on  that  this  species  differs  from  H,  gibba  **  durch  den 
Mangel  des  Riickenkieles  des  dritten  Bauchgurtels." 


Heptacarpus,  gen.  nov. 

Carapace  carinated  anteriorly  and  furnished  with  a  dorsally  serrated 
rostram;  the  anterior  margin  is  famished  with  two  spines,  one  jnst  below 
the  orbit,  the  other  (generally  the  smaller)  at  the  antero-lateral  angle.  No 
supraorbital  spine.  Ocular  peduncles  short,  stbut,  single-jointed,  and 
furnished  with  an  ocellus  on  the  posterior  side.  Antennules  with  a  well 
developed  outer  basal  spine;  flagella  two,  a  thick  outer  one  terminating  in 
a  slender  portion, and  a  slender  (generally  longer)  inner  one.  Antennae  long, 
with  a  well  developed  scale,  the  outer  margin  of  which  ends  in  a  spine. 
Mandibles  strongly  incurved,  furnished  with  a  slender  apical  process  and 
a  two-jointed  palp.  External  maxillipeds  devoid  of  an  exognath.  Anterior 
chelipeds  stout,  the  carpus  not  excavated  in  front  as  in  Hippolyte;  hand 
oblong,  the  fingers  ending  in  small  curved  claws  or  hooks.     Second  pair  of 
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ohelipeda  Glilorm;  carpna  Eeven^jointei;  hand  small   and   narrov.     Po»- 
terioi  legs  of  sabequal  length;  carpna  prodaced  distally  over  (be  ptropodne; 
propodi  and  daatyis  spiiiulonB  below.     TeUon  taperiug  anil  arniAl  above 
iritb  levei-al  pairs  of  apiiiea.     Branchim  live. 
Tj/pe.—H.  paljonlor  (Owes). 

Beside  the  characters  mentioned  in  the  diagnoBie  of 
the  genus,  all  of  the  species  I  have  seen  agree  in  pos- 
sessing the  following  features:  There  is  a  spine  at  the 
autero-external  angle  of  the  oblong  first  joint  of  the 
antennular  peduncle  and  another  spine  on  the  lower 
margin  of  the  inner  side  a  short  distance  behind  the 
distal  end;  the  second  joint  of  the  peduncle  has  a  spine 
on  the  outer  side,  and  the  third  joint  has  a  spine  above 
the  articulation  of  the  thick  flagellum,  and  there  is 
generally  a  small  spine  above  and  internal  to  the  articu- 
lation of  the  slender  one.  On  the  second  joint  of  the 
antenna  there  is  a  blunt  tooth  above  and  a  sharp  spine 
below  the  outer  edge  of  the  scale.  The  tips  of  the 
external  maxillipeds  are  armed  with  a  circle  of  spines. 
The  carpus  of  the  anterior  chelipeds  has  a  short,  trans- 
verse groove  behind  the  inner  distal  margin. 

Heptacarpus  palpator  (Ov:en), 

Hipi>olyte  /-nlpalor  OwBN,  Zool.  Boechj's  VojBge,  1S39,  p.  89,  PI.  XSVUl, 

tig.  3.     Bkankt  in  MiddendortTs  SiberiBche  Eaisa,  Bd.  II,  Th.  1,  1851, 

p.  117.     Stimpbon.  Proo.  Ual.  Aoad.  Soi„  Vol.  I,  lasfl,  p.  89;  Jonrn. 

Bost.  Sou.  Nat.  Eist.,  Vol.  VI,   ISST,  p.  499.     KiNoSLlv,  Bull.  EsBes 

Inflt.,  Vol.  X,  1878,  p.  62.     Lockisgto.v,  Ibid.,  Vol.  X.  1878,  p.  160. 

I  Bippotyte  HimphiUii  LocKiNdTON.  Proo.  Cal.  Acad.  Soi.,  Vol.  VII.  1877, 

p.  36;  Boll,  Easei  Inst.,  Vol.  X,  1878,  p.  180.     Kinoslkv.  Ibid..  Vol, 

X,  1878,  p.  63. 

HoHtmrn  Blender,  horizontal,  coneiderably  shorter  than  the  carapace  and 

armed  abare  with  six  teeth,  the  last  two  (or  three)  of  which  are  on  the  cnrs- 

pace;  the  lower  margin  may  be  devoid  of  teeth,  or  there  may  be  a  small 

tooth   near   the   tip.     The  onter  basal  Bpine  of   Ihe  antennalee  reaohee 

nearly  to  Ihe  tip  of  the  second  joint  of  Ihe  peduncle;  the  npper  distal 

margin  of  the  ttrst  basal  joint  ia  armed  with  tour  vpiues,  the  spiue  at  the 
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outer  angle  being  separated  by  a  considerable  interval  from  the  other  three 
which  are  close  together.  The  spine  above  the  articulation  of  the  slender 
inner  flagellum  is  very  short;  outer  flagellum  much  shorter  than  the  inner 
one.  Antennal  acicle  tapering,  longer  than  the  telson;  peduncle  reaching 
about  to  the  middle  of  the  acicle  which  is  in  advance  of  the  tip  of  the  ros- 
trum; flagellum  often  longer  than  the  body.  Mandibles  with  an  oblong, 
thin,  apical  process  which  is  armed  at  the  distal  end  with  several  small 
teeth;  palp  two- jointed,  about  as  long  as  the  apical  process  behind  which 
it  normally  lies.  Mazillipeds  very  large,  extending  far  beyond  the  tip  of 
the  antennal  scale  even  in  small  specimens,  while  in  adults  the  antepenul- 
timate joint  often  reaches  the  tip  of  the  acicle,  the  last  joint  extending 
beyond  it  for  a  distance  greater  than  the  length  of  the  carapace;  the  outer 
margin  of  the  antepenultimate  joint  is  spinulous;  last  joint  flattened, 
about  four  times  the  length  of  the  preceding  one  and  armed  with  a  circle 
of  spines  at  the  tip  and  several  smaller  spines  on  the  inner  margin;  there 
is  a  small  epipodite  but  no  exognath.  Anterior  chelipeds  reaching  con- 
siderably beyond  the  tip  of  the  antennal  scale;  hand  narrowly  oblong. 
Second  pair  of  chelipeds  longer  than  the  first;  first  joint  of  the  carpus 
longer  than  the  second;  third  joint  longer  than  the  first  or  fourth;  fifth 
subequal  to  the  fourth,  longer  than  the  sixth,  which  is  much  shorter  than 
the  seventh;  hand  about  as  long  as  the  last  three  joints  of  the  carpus. 
Posterior  legs  moderate,  two  or  three  spines  on  the  outer  side  of  the  merus 
near  the  distal  end;  dactyls  short,  stout,  about  one-fourth  the  length  of 
the  propodi.  All  of  the  abdominal  segments  are  rounded  above;  postero- 
lateral angles  of  the  fourth  segment  rounded  or  subacute,  having  a  small 
spine-tooth;  those  of  the  fifth  segment  acute  and  ending  in  a  spine.  Tel- 
son somewhat  flattened  above,  where  it  bears  four  pairs  of  spinules;  tip 
broadly  rounded  and  furnished  with  a  minute  median  spine  between 
which  and  the  spines  at  the  outer  angles  there  are  on  either  side  about 
four  marginal  setce. 

Monterey  (Owen)!  San  Francisco  Bay  (Stimpson)I 
San  Pedro!  Santa  Catalina  Island  I  San  Diego!  Magda- 
lena  Bay  (Lockington). 

Brandt  refefs  some  specimens  from  Alaska  to  this 
species.  He  says:  '*Wosnesenski  brachte  von  der  Insel 
Kadjak  vier  Exemplare  einer  Hippolyte  mit  die  durch 
die  langen,  aiisseren  Maxillarfiisse  und  mehrere  andere 
Kennzeichen  H.  palpator  ungemein  ahneln.  Ich  mochte 
sie  daher  vorlaufig  zu  ihr  ziehen,  obgleich,  abweichend 
von  palpator  der  Thorax  derselben  oben  zwei-bis  dreiz- 
ahnig,   der   Stirnschnabel   oben   meist  zwei-,   zuweilen 
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einzahnig,  uuten  zahnlos  und  nur  so  le 
Atigen  erscheint,  wahrend  die  inneren  Ai 
Deckschuppen  der  aiissern  Fuhler  deutlicl 
Die  grosaten  Individueu  messen  von  de 
Schwaiizspitze  2",  4'",  die  Lange  des  Thorax 
I  think  it  more  probable  that  the  specie; 
scribes  belongs  to  H.  brevirosiris  (Dana)  tha 
jHttor  (Owen).  I  have  never  seen  any  speci 
paior  attain  nearly  such  a  large  size  as  th 
measured  by  Brandt.  The  other  characters 
by  Brandt  agree  perfectly  with  breviroatTis,  ' 
at  which  Brandt's  specimens  were  taken  also 
supposition,  as  brmrosiria  appears  to  be  a  t 
em  species  than  paipator,  having  been  ta 
north  as  Vancouver's  Island  (Smith). 

Heptacarpas  brerirostxis  (Dana). 

Hippolylt   hrerirotMt   Dava,   Ptoo.  Aoad.  Nftt.  8ai.   PhtU 

Cni^t.  U.S.  Expl.  ¥.xy.i..  I'lirt  I,  1S52,  p.  ^'m.  PI.  J 
Stime'son,  Proc.  ChI,  Acm.I.  Sci..  V..I.  I,  IH50,  p.  SB;  Jim 
Sat.  Hisl.,  Vol.  VI,  ISo7,p..i(«;  Prou.  Ai^itJ.  Sal.  Sci.  P 
:n,  Batk.  iu  L..rils  Sat.  in  Viiuooiiver's  Is.,  Vol.  II. 
Smith.  Keji.  Pro^.  Ceul.  Siir.  CnumlH.  iS78-9,  B.  p.  314 
linll.  Essex  Inst..  Vol.  X.  IsTS.  i>,  til.  LciK incton,  . 
1S7S.  |).  mi. 
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scale  broad,  short,  about  equal  to  the  length  of  the  telson;  the  peduncle 
extends  about  two-thirds  the  distance  to  the  tip  of  theacide.  Mazillipeds 
very  large,  similar  to  those  of  palpator  ;  in  adults  the  tip  of  the  antepe- 
nultimate joint  may  reach  the  tip  of  the  antennal  scale.  The  first  pair  of 
chelipeds  often  reaches  beyond  the  acicle.  The  relative  lengths  of  the  joints 
of  the  carpus  of  the  second  pair  are  about  the  same  as  in  palpator;  hand  as 
long  as  the  last  three  carpal  joints.  Posterior  legs  stouter  than  in  palpator 
but  otherwise  very  similar.  Postero-lateral  angle  of  the  fourth  abdominal 
segment  broadly  rounded  but  furnished  with  a  minute  spine-tooth;  that 
of  the  fifth  segment  acute.  Telson  dorsally  flattened,  having  four  or  five 
pairs  of  spinules;  tip  rounded,  wider  than  in  palpaior^  and  having  several 
marginal  setse  between  the  small  median  spine  and  the  postero-lateral 
spines. 

Length,  49  mm.;  length  of  carapace,  16  mm.;  of  external  maxillipeds, 
32  mm. 

Sitka  (Brandt);  Vancouver's  Island  (Smith);  Puget 
Sound  (Dana);  Humboldt  County,  Calif. !  San  Francisco 
Bay  (Stimpson)! 

Differs  from  palpator  in  its  larger,  stouter  body,  shorter 
rostrum,  much  shorter  and  broader  antennal  scale,  and 
stouter  posterior  legs. 

Heptacarpus  Taylori  (St.) 

Hippolyte  Taylori  Stimpson,  Journ.  Bost.  See.  Nat.  Hist.,  Vol.  VI,  1857, 
p.  500.  KiNOsLEY,  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  61.  Lockino- 
TON,  Ibid.,  Vol.  X,  1878,  p.  160. 

A  short,  plump  species  very  closely  allied  to  brevirostris,  but  the  rostrum 
is  shorter,  reaching  but  very  little  beyond  the  anterior  margin  of  the  cara- 
pace and  armed  above  with  five  or  six. teeth,  the  last  three  or  four  situated 
on  the  carapace;  the  teeth  become  more  closely  set  and  more  strongly 
inclined  forwards  anteriorly,  the  end  of  the  rostrum  appearing  curved 
downwards,  although  the  lower  margin  is  nearly  horizontal;  there  is  but 
one  spine  on  the  upper  distal  margin  of  the  first  joint  of  the  antennules; 
the  telson  is  narrower  than  in  brevirostris,  and  the  distance  between  the 
small  median  spine  at  the  tip  and  the  spines  at  the  postero-lateral  angles 
is  not  nearly  so  great,  and  there  are  only  one  or  two  marginal  sets  on 
either  side  of  the  apex,  instead  of  four  or  five  as  in  the  preceding  species . 
None  of  the  specimens  of  Taylori  1  have  seen  attain  nearly  the  size 
reached  by  breviroatria.  The  rostrum  is  rarely  so  long  as  in  that  species, 
and  when  it  is  so  it  maintains  its  characteristic  appearance. 
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San  Francisco  Bay!  Pescadero!  Monterey!  Magdalena 
Bay,  Lower  California  (Lockington). 

Although  this  species  is  very  close  to  brevirostris ,  a 
comparison  of  several  specimens  of  both  species  from 
different  localities  shows  that  they  are  distinct.  TayloH 
is  more  southern  in  its  range  than  brevirostris,  but  both 
species  occur  together  in  San  Francisco  Bay, 


Heptacarpns  pictus  (81.). 

Hijipolyte  pifia  SriamoN,  Ann.  N.  Y.  Lye.  Nal.  Hist.,  Vol.  X,  1873,  p. 
125.  KiKosLET,  Ball,  f^aei  Inst.,  Vol.  X,  1878,  p.  62. 
A  BiBslI  specias,  lass  robnsC  than  brevimatrit  or  Tnglari.  ROEtmm 
sleuder,  Btraight,  horizoatnl  or  slightly  upturned  and  sbont  Iwo-tbirds  the 
length  of  the  carapace ;  upper  margiD  vith  six  or  seren  qnite  ereuly  spaced 
teeth,  the  latt  two  o[  vhicb  ore  an  the  carapace;  lower  mar^n  with  two  to 
(onr  leeth  uear  the  tip.  The  tip  of  [he  peduncle  of  tbe  antennnlea  reaches 
the  middle  of  the  aoteunal  acicle  bat  not  the  tip  of  tbe  roatrnmi  tbe  onter 
basal  scale  of  tbe  autennnteB  reaches  beyiind  the  first  joint  of  tbe  ped- 
uncle hut  scarcely  reucbes  the  lip  of  tbe  second  joint;  no  spines  on  the 
distal  margin  of  the  first  basal  joint  except  tbe  one  at  the  external  angle; 
no  apine  above  tbe  base  of  tbe  sleadet  Hagelluiu;  enter  flagellum  reaching 
a  short  diatance  beyond  the  lip  of  the  BUtenual  scale;  inner  flagellnm 
about  one-half  longer  than  tbeouter.  Tbe  antenna>  may  exceed  tbe  length 
of  the  body;  acicle  oblong,  slightly  tapering,  and  generally  exceeding  the 
tip  of  the  rostrum,  Maxillipeds  shorter  and  more  slender  than  in  palpa- 
lor,  but  reaching  beyond  tbe  tip  of  (be  roNtmm  even  iu  quite  small  apeci- 
mens;  last  joint  in  ndulta  about  four  limes  the  length  of  tbe  preceding 
one.  Anterior  obelipeds  not  teaching  the  lip  of  the  antennnl  scale.  The 
first  and  second  joints  of  the  carpus  uf  the  second  pair  are  snbeqnal; 
third  joint  ubout  equal  to  the  lirst  two  combined;  fourth  joint  snbequal  to 
(orsomewhat  shorter  than)  the  third,  longer  than  the  lifth,  which  eicaeda 
the  ailtb;  st^reuth  joint  considerably  longer  than  the  sixth;  band  shorter 
than  the  last  three  joints  of  tbe  carpus.  Posterior  legs  moderately  stout; 
tbe  diatal  portion  of  tbe  outer  surface  of  ihe  meros  joints  armed  with  a 
low  of  spines,  which  iu  tbe  first  pair  often  extends  more  than  half  way  to 
tbe  l«Be;  dadyU  short,  stout,  atiout  one-fourth  the  length  of  the  propodi, 
and  armed  below  with  spines,  tbe  largest  of  which  are  near  tbe  tip.  None 
of  the  abdominal  segnieuta  are  cariualed  abore;  poatero -lateral  angle  of 
tbi:  fourth  abdominal  segment  obtuse  but  baTiuga  small  tooth;  thai  of  the 
filth  segment  acute  and  produced  into  a  spiue.     Telsou  Touuded  above  aud 
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armed  with  four  or  five  pairs  of  spinnles;  a  small  median  spine  at  the  tip, 
between  which  and  the  spines  at  the  lateral  angles  there  are  one  or  two 
marginal  setfe. 

Carapace  beautifnlly  marked  with  oblique  crimson  bands;  legs  barred 
with  crimson,  the  dactyls  and  tips  of  the  propodi  light  colored. 

Monterey  (Stimpson);  Santa  Catalina  Island  I  San 
Pedro!  San  Diego! 

This  beautiful  little  species  is  commonly  found  in 
tide  pools.  It  is  abundant  at  Monterey  and  San  Pedro 
on  rocky  shores. 

Heptacarpus  paludicola,  sp.  nov. 

Closely  allied  to  picta.  Rostrum  slendei',  horizontal,  about  as  long  as 
the  carapace,  armed  above  with  6-8  sharp,  evenly  spaced  teeth,  the  last 
tooth  on  the  anterior  fourth  of  the  carapace;  lower  margin  armed  with 
2-4  teeth  on  the  distal  third  or  two-fifths.  Anteunular  peduncle  reaching 
two-thirds  as  far  as  the  tip  of  the  rostrum;  basal  spine  extending  beyond 
the  tip  of  the  first  joint;  upper  distal  margin  of  the  first  basal  joint  armed 
with  a  single  spine  at  the  outer  angle.  Antennal  peduncle  not  reaching 
the  middle  of  the  acicle;  acicle  oblong,  slightly  tapering,  closely  resem- 
bling that  of  picta,  and  equalling  the  rostrum;  flagellum  as  long  as  the 
body.  Anterior  chelipeds  not  reaching  the  tip  of  the  acicle;  hand  narrow; 
palm  fully  as  long  as  the  carpus  and  about  three  times  as  long  as  wide. 
Second  chelipeds  about  reaching  the  tip  of  the  acicle;  first  joint  of  the 
carpus  but  little  longer  than  the  second,  third  and  fourth  subequal  and 
each  longer  than  the  first,  about  equalling  the  fifth  and  sixth  combined, 
fifth  a  little  longer  than  the  sixth  and  slightly  shorter  than  the  seventh; 
hand  scarcely  longer  than  the  last  two  joints  of  the  carpus.  Posterior 
legs  very  slender;  distal  portion  of  the  outer  surface  of  the  merus  joints 
armed  with  a  row  of  spines;  dactyls  short,  about  one-fourth  the  length  of 
the  propodi,  narrower  than  in  picta  but  similarly  armed.  Postero-lateral 
angles  of  the  fourth  abdominal  segment  subacute  and  furnished  with  a 
small  tooth;  that  of  the  fifth  segment  acute.  Sixth  segment  a  little  longer 
than  m  picta.    Telson  as  in  the  preceding  species.    Color  uniform  green. 

Humboldt  Bay!  Shelter  Cove!  Bodega  Bay!  June, 
1894. 

Large  numbers  of  this  species  were  caught  in  a  trawl 
in  the  eel-grass  in  Humboldt  Bay  and  Bodega  Bay.  The 
color  is  almost  exactly  that  of  the  eel-grass  in  which 


\ 
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ihoy  live.  This  species  may  be  diatiuguis 
l)icta  by  its  larger  size,  differeut  color,  longer 
slender  rostrum  and  the  much  more  slender  ai 
legs.     Collection  University  of  California, 

Heptacarpus  cristatus  (St.). 

HippolfU  crittata   Stiuphon.   Froc.  Auad.  Nat,  Sci,   PhJlo., 

KlNGSLEY,  Ball.  Eiiei  lubt.,  Vol.  X,  l8Tt),  P-  G2. 
Jiplrenloeari"  critlaia  Walkih,  Tnns.  LiTsrpooI  Biol.  Sua 
1898,  p.  277. 
Less  Tobuat  thsu  Tai/lori.  Koutruiu  rntlier  nHTniiT,  ftbon 
tbe  leuglh  of  tba  ciirspitce.  nrcbeil  over  (be  eyeu  where  the  te 
Ibioklf  Bet.  and  nrmed  above  with  5-8  teeth,  the  posteiior  t 
btfiug  ou  tbe  oMrapace,  while  the  most  antnior  one  is  eituati 
Unce  behind  tbe  [ip;  lower  margia  with  two  ot  three  teeth  □ 
The  baeitl  apiae  of  [be  Buteiiniiles  rencheit  n  littlo  beyond  tb 
first  joint.  Autennnl  scale  cooaiderably  longer  tba&  tbe  t 
DBTTower  thiia  iu  palpaior  or  Taglori;  tlagellnm  longer  thai 
MaiilUpeds  teaching  In  or  bejoud  tbe  tip  of  the  aciclo;  h 
anterior  chelipeda  long  and  nnn-ow.  Second  pair  ni  cheliper 
the  tip  of  tbe  ncide;  <!Tst  joint  of  tbe  cnrpna  tligbtly  longer  it 
ond:  ihird  aboul  as  long  n-i  the  first  two:  fonrfii,  Hfth  find  sixtl 
sn.-oes-iively  in  IpiikIIi:  scviuili  loniicr  tbnu  tbe  (oiirtb;  biim 
long  tis  Ih.-  tn-t  tbrp,'  joint-,  ..f  tbe  .'nrpiis.  Po-lerior  lei;*  m 
tlinii  in  ji'il/in'or.  Che  iiierns  joini,)  jiniiei)  with  spine:)  on  the  dis 
of  ll]''  outer  -urfnce;  diit-tvis  lon^,  slender,  evenly  tiiperiug,  abo 
lenyth  nf  iht-  pnipodi.     .\lidouien  luodeiate,  none  ni  tbe  segt 

-uudt 


niilcd  «lnive 

;  postero-l„tr, 

■III  iin;;leB 

of  tbe  fourth  segi 

emlly  lienrii 

,i.Mimim.t^s| 

lizie;  tbof 

,.■  of  (he  fifth  segi 

a  hirt;er  ^pi 

(le.     Tehon   i 

ro,i,ulf,i   i 

ibovp    r,ii<i   bnvin 

spiniiles. 

San  FfiiiiL-isfo  Bay  (ytiinpsou);  Monterey!  Sai 
Easily  distinguished  from  the  other  species  dt 
here  Ijy  ils  long,  slender  dactyls. 

Heptacarpus  carinatus,  sp.  nov. 

Caniiwitf  -mull  in  p.iUJimvison  to  tbe  nbdumen:  niileiinal  > 
developed,  lari-'er  than  Iht  spine  at  tbe  iintero-infetior  iiugla. 
riilbec    narrow,  evenly   Inpcriny,  nboiil  eqiinlliug  tbr  enrapace  i 


^\ 
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the  upper  margin  armed  with  4-6  small  teeth,  the  posterior  one  on  the 
carapace,  the  anterior  one  a  little  behind  the  middle  of  the  rostrnm;  lower 
margin  armed  with  4-6  teeth,  the  anterior  tooth  commonly  near  the  tip. 
Ocular  peduncles  with  an  ocellus  on  the  posterior  side.  The  spine  on  the 
outer  side  of  the  base  of  the  antennules  reaches  about  to  the  tip  of  the  first 
joint;  autennal  scale  narrow,  about  equalling  the  length  of  the  rostrum, 
the  sides  parallel,  the  inner,  membranous  portion  projecling  much  beyond 
the  outer  distal  spine;  flagellum  about  as  long  as  the  body;  the  peduncle 
reaches  about  as  far  forward  as  the  penultimate  joint  of  the  peduncle  of 
the  antennules.  The  external  maxillipeds  scarcely  reach  as  far  forward  as 
the  middle  of  the  rostrum;  last  joint  flattened,  somewhat  twisted,  the  tip 
armed  with  dark  colored  spines.  The  anterior  chelipeds  do  not  reach  as 
far  forward  as  the  maxillipeds;  hand  thick  at  the  base.  Second  pair  of 
chelipeds  reaching  beyond  the  tip  of  the  antennal  peduncle;  first  and 
third  joints  of  the  carpus  subequal  and  longer  than  the  second;  fourth 
and  fifth  joints  subequal  and  shorter  than  the  third;  sixth  joint  the 
shortest  of  all;  seventh  about  as  long  as  the  two  preceding  ones  combined; 
hand  narrow,  the  palm  a  little  longer  than  the  last  joint  of  the  carpus. 
Posterior  legs  rather  stout,  the  extero- distal  angles  of  the  merus  joints 
armed  with  1-3  spines,  the  last  pair  seldom  haying  more  than  one.  The 
third  segment  of  the  abdomen  is  posteriorly  produced  and  crested.  Tel- 
Ron  with  four  pairs  of  spines  on  the  dorsal  surface. 

Dredged  in  large  numbers  in  shallow  water  in  Mon- 
terey Bay,  November,  1895. 

The  color  varies  with  the  surroundings.  Specimens 
among  the  bright  green  sea-weeds  are  of  a  uniform 
bright  green  color,  while  other  specimens  living  only  a 
few  yards  away  among  the  red  sea-weeds  imitate  almost 
exactly  the  color  of  the  algse  that  surround  them. 

Collection  University  of  California. 

Heptacarpus  tentdssimus,  sp.  nov. 

A  very  slender  species.  Anterior  half  of  the  carapace  crested.  Suborb- 
ital and  antennal  spines  well  developed.  Rostrum  longer  than  the  cara- 
pace, horizontal  and  very  slender,  scarcely  higher  than  wide,  gently  arching 
over  the  eyes,  and  armed  above  with  four  spines,  the  posterior  spine  on 
the  carapace,  the  anterior  one  near  the  middle  of  the  rostrum,  the  distal 
half  of  the  upper  margin  being  smooth;  lower  side  of  the  rostrum  with 
five  teeth.  Basal  spine  of  the  antennules  scarcely  reaching  the  tip  of  the 
first  joint.    Acicle  long  and  narrow,  about  equalling  the  rostrum,  the 
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sides  putJlel;  peduncle  not  reaching  the  middle  of  the  acicle. 
nther  ■hort.  Aoterior  chelipeds  soarcelj  reaching  the  tip  of 
peduncle.  The  three  posterior  paira  of  legs  are  slender  an 
dactjis.  Abdomen  aleuder.  the  third  joint  rounded  aboTe  I 
backwards  ill  the  middle.  Telsou  Darroiir  and  armed  aboi 
'  pairs  of  minute  apiuuies. 
Leugth.  25  mm. 

One  specimen  collected  at  Monterey  by  '. 
Johnson. 

Easily  distinguished  from  all  the  other  £ 
Heptacarpua  by  its  very  slender,  elongated  body 
narrow  rostrum.     Collection  University  of  Call 


Heptacarpus  Herdmaai  (Walker). 


I 


Siiirontocaru   Htrdmani  Walk 
1898.  p.  277,  PI.  SVI.  fig.  ■: 


;,  Trana.  Liverpool  Biol.  8o> 
Auu.  Mag.  Nat.  Hifit.  (7).  V 


Carapace  with  a  snUocalnr  apine  aud  a  small  tooth  at  the  am 
angle.  Bostnim  horiEoutal,  a  little  Bhortet  than  the  cantpBO 
carina  oontiuned  back  upon  the  carapace  nearly  to  the  midi 
mnrgiii  with  live  teeth,  of  whidi  two  are  ou  the  Ihorni,  the  si 
and  fourth  ol.«e  loyether,  ILg  distance  from  the  fifth  to  the  po 
Che  k'n^^th  from  the  seeoii<l  to  the  fourth.  Loner  margin  wit 
near  the  point."  Maxillipeds  reachiug  cousiderably  beyond  th 
ai'iole.  First  pair  of  legs  reachiui*  beyond  Ibe  lip  of  the  i 
propodus  as  wide  and  more  than  twice  as  long  as  the  carpas." 
iiinl  SL'gmeuts  havini;  the  lower  maryiii  rounded  ill  the  first  foi 
the  Mfth." 


with  o 


LeLigth,  m  n: 


Hippolvl: 


Heptacarpus?  stylus  I'.SV.J. 


rh 


KivosLEV,  liiill.  F.M,.](  In^l.,  Vol.  X,  1S7.S.  p.  G'2. 
Body  slender.  Cnrapai-e  iimi>oth.  not  crested,  except  for  a  iiho 
in  front.  Rostrum  slender,  styliform.  perfectly  Htrnight  and  e( 
carapace  in  lenk;Ih;  the  u]>per  side  is  armed  with  four  or  live 
the  base,  while  the  anterior  tno-lhirds  is  devoid  of  teeth;  lowei 
live  or  six  teeth.  An  iiulennal  npiue  present  iiul  no  Biiprsorhitfl 
gostominn  spine.     Aulcuuiil  scale  oliloug,  scnicely  shorter  than  tl 
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and  obliqnely  trnncate  at  the  end.  Maxillipeds  yeij  small,  reaching 
only  to  the  end  of  the  antennal  pednncle,  or  to  the  basal  third  of  the  ros- 
trum; there  is  an  epignath  bnt  no  exognath.  None  of  the  pereopods 
haTe  an  epipod.  Telson  with  four  pairs  of  spinnles  on  the  dorsal  surface. 
Length,  1|  inch. 

Straits  of  Fuca  (Stimpson). 


Heptacarpus  ?  Suckleyi  (St. ). 

Hippolyte  Suckleyi  Stimpson,   Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  154. 
EiNOSLET,  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  62. 

Carapace  with  the  anterior  half  crested  and  sloping  forwards.  An  an- 
tennal and  pterygostomian  spine  present  but  no  supraorbital  spine.  Bos- 
tram  scarcely  as  long  as  the  carapace,  rather  broad  and  cnrred,  with  a 
slender,  acnte  tip;  upper  margin  six-toothed,  beginning  at  the  anterior 
third  of  the  rostrum;  lower  margin  four- toothed.  Maxillipeds  reaching 
nearly  to  the  tip  of  the  acide  and  devoid  of  an  exognath  or  epignath. 
Pereopods  long,  the  last  pair  nearly  reaching  the  tip  of  the  rostrum;  first 
pair  only  provided  with  an  epipod;  dactyls  of  the  last  three  pairs  elon- 
gated, with  only  one  terminal  claw.  Abdominal  segments  with  smooth 
margins,  the  superior  margin  of  the  third  segment  obtuse. 

Length,  1|  inch. 


Puget  Sound  (Stimpson). 


Heptacarpus?  gracilis  (St.), 

Hippolyte  gracilis  Stimpson,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  155. 
EiNOSLEY,  Bull.  Essex  Inst,,  Vol.  X,  1878,  p.  62. 

A  slender  species.  Carapace  crested  on  the  anterior  third.  Bostrum 
very  slender,  scarcely  higher  than  wide  and  a  little  longer  than  the  cara- 
pace; the  upper  side  is  armed  with  four  teeth  over  the  eye,  in  front  of 
which  it  is  smooth  to  the  tip;  lower  side  armed  with  four  minute  distant 
teeth.  An  antennal  and  a  pterygostomian  spine  present.  The  thick 
flagellum  of  the  antennules  reaches  the  tip  of  the  rostrum.  Acide  a  little 
longer  than  the  rostrum.  The  maxillipeds  reach  the  middle  of  the  ros- 
trum and  have  no  exognath.  Pereopods  very  slender  and  devoid  of  an 
epipod.  Abdomen  very  long  and  strongly  geniculated,  the  third  segment 
compressed  and  prominent,  penultimate  joint  much  elongated. 

Length,  1^  inch. 

Puget  Sound  (Stimpson).     Found  in  deep  water. 
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Genus  Spirontocaris  Bate. 

CnrBpoce  anteriorly  cariuated  aud  pcoduoed  inlu  a  deep,  l&teraDj  ooni- 
presaed  raslrum  which  la  iterroltd  ou  bolb  margiub.  There  are  l-wo  ur 
more  sapraorbilal  spinM.  an  anlennal  spine,  and  a  itpiii«  at  Ibe  antero- 
infctioT  aiigl«  of  the  carapaoe.  First  nnd  second  ficleitiii?  much  as  io 
Hippolyte.  Maadibleavith a  broad  nialarproceBS,&alend«tapicBl  pmcemi, 
aud  a  Birtall,  two  jotuted  palp.  Third  matillipedh  furuUh«d  with  a  ainail 
eiogoath  and  hniiiiR  the  tip  of  the  last  joint  armed  with  Epiunlee.  First 
pair  of  pereopods  short,  robast;  second  pair  aleuder,  the  carpna  seren- 
Jointed.  Posterior  pereopods  sabequal,  similar,  and  tnmished  vilh  biun- 
gniculsle  dactyls  which  are  Bpiuulous  below. 

Tgpe.—S.  ti^iniu  jSovebbx). 

Spirontocaris  prionata  (St.). 

Bippolyte  prionata   Stiupsom.  Proo.  Acad.  Nat.  8ci.  Phila..  ISdt,  p.  153. 

KnroaLKT,   Bull     Essex   Inst.,  Vol.  X(V,   188.1,   p.  137.   PI.  II,  Hg.  9. 

Sharf,  Proo.  Aciid.  Xat.  Sci.  Phila.,  1893,  p.  117. 
SptroHloearit  prionmn   Wai.kkr.    Trans.    Liverpool    Biol.  Soc,  Vol.  XII, 
-       18»,  p.  277.    ' 

Csnpaoe  Urg^  the  anterior  margin  tnroiBhed  with  two  ipiiiM,  of  which 
the  upper  one  ia  the  larger.  Thcoe  are  two  or  three  •Dpivorhital  apines  in 
»  longitudinal  series;  th^  upper  aide  is  crested  nckrl;  to  the  posterior 
marf^u  and  cut  into  three  large  teeth  whose  transTsrse  anterior  margina  are 
nruicd  on  either  side  n-ilh  neverulaoitiU  apiiies.  Rostrum  verv  broad,  wiJeat 
a  little  behind  the  tip.  the  upper  miir^iu  thickly  set  with  small  spiu<-s. 
while  the  lower  luurgin  if  furnUbed  with  four  <  r  five  larger  spines.  Au- 
teuiiuliis  short,  (be  external  Imaiil  spine  large,  reaching  nboul  to  Ihe  lip  of 
the  peduncle;  llie  lirsi  joint  of  the  peduncle  is  lou^et  than  the  nest  two 
aud  has  a  spiue  at  the  antero-txternal  auglEi;  second  joint  with  a  large 
spine  ou  the  outer  aide;  third  joint  with  a  slender  spiue  above  the  articu- 
lation of  tbe  larger  flngeliuui  nnd  a  similar  spine  near  the  articulation  of 
the  slender  one;  thick  flagellum  longer  thau  the  lilender  oue,  with  n  slen- 
der lip  about  one-third  the  length  of  the  proiimal  portion.  Auteiiua' 
Homewhat  shorter  Ibiiu  tbe  body;  ncicle  subtriaugnlnr,  about  reaching  the 
tip  of  the  rostrum;  parluiiclc  not  rencbiuy  Ibe  middle  of  the  aoicle.  Man- 
dibles stoul,  rultiug  eilge  long,  slender,  distolly  fonv-toothed,  aud  slighllr 
louger  than  the  palp;  pnlp  two-joLuted.  llie  last  joint  narrow  nud  about 
twice  au  long  as  the  lirst.  Mnxillipeds  very  stout  nnd  exceeding  the  tip  of 
the  rostrum,  the  lust  two  joints  bent  downwards;  the  antepsnultimate 
joint  is  somewhat  widened  at  tbe  lip  where  it  bears,  ou  the  upper  side,  two 
small  prominences,  each  of  which  bears  a  spine  nnd  numerous  selic;  last 
joint  over  twice  the  leuglh  of  the  preceding  one,  the  tip  armed  with  a 
eircle  of  dark-colore;!  spizies;  exopod  Bmall,  scarcely  reaching  the  tip  of 
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the  antepeoultimate  joint.  First  pair  of  chelipeds  not  reaching  the  middle 
of  the  antennal  scale;  hand  oblong,  thick,  the  tips  of  the  fingers  hooked. 
Posterior  legs  stoat,  setose;  dactyls  about  half  the  length  of  the  propodi. 
Abdomen  short,  contracted  behind  the  fifth  segment;  all  the  segments  are 
rounded  above  but  the  third  is  produced  backwards  in  the  middle  into  a 
rounded,  triangular  process;  the  postero-lateral  angles  of  the  fourth  and 
fifth  segments  are  produced  into  an  acute  tooth.  Telson  flat  above  where 
it  is  armed  with  four  pairs  of  spinules;  tip  armed  with  two  pairs  of  spines 
(the  inner  pair  being  the  longer)  and  a  short,  median  spine  or  tooth. 

Puget    Sound    (Stimpson);    Marmot    Isles,    Alaska 
(Sharp);  Monterey! 

Spirontocaris  bispinosus,  sp.  nov. 

Carapace  with  two  supraorbital  spines,  a  triangular  tooth  on  the  margin 
below  the  orbit,  and  a  short  distance  below  this  a  spine  behind  the  base 
of  the  antenna;  antero-inferior  angle  of  the  carapace  with  an  obsolescent 
spinule.  Rostrum  a  little  longer  than  the  carapace,  strongly  upturned, 
with  the  basal  half  high  and  laminate,  but  abruptly  contracted  near  the 
middle  into  a  slender,  styliform  process;  the  rostrum  is  continued  back- 
ward over  the  anterior  two- thirds  of  the  carapace  as  a  carina;  the  upper 
margin  is  armed  with  10-12  teeth  which  decrease  in  size  and  become  more 
closely  set  anteriorly,  there  being  several  small  teeth  crowded  together 
where  the  rostrum  is  abruptly  narrowed,  the  two  posterior  teeth  on  the 
carapace;  distal  half  of  the  upper  margin  devoid  of  teeth;  lower  margin 
armed  with  three  or  four  low  teeth  on  the  basal  half  and  a  single  tooth  on 
the  slender  process.  Eyes  pyriform  with  very  large  oornete.  '  Basal  spine 
of  the  antennules  reaching  the  middle  of  the  second  joint  of  the  peduncle. 
Antennae  much  longer  than  the  body;  acicle  not  nearly  reaching  the  tip  of 
the  rostrum;  peduncle  reaching  middle  of  acicle.  Mandibles  with  a  slen- 
der apical  process;  palp  two-jointed,  subequal  to  the  apical  process,  the 
first  joint  broad;  second  joint  narrow,  about  twice  as  long  as  the  first. 
Maxillipeds  not  quite  reaching  the  tip  of  the  acicle;  exognath  slender,  not 
nearly  reaching  the  tip  of  the  antepenultimate  joint.  First  chelipeds 
rather  slender,  nearly  reaching  the  tip  of  the  antennal  peduncle;  carpus 
not  distally  excavated  and  longer  than  the  palm  of  the  narrow  elongated 
hand.  Second  chelipeds  exceeding  the  acicle,  carpus  seven-jointed,  third 
joint  longer  than  the  first  two.  Posterior  legs  long  and  slender,  merus 
armed  externally  with  spines,  dactyls  very  slender.  All  the  abdominal 
segments  are  rounded  above.  Telson  rounded  above  and  armed  with 
three  pairs  of  dorsal  spines. 

Puget  Sound,  June,  1898,  five  specimens.  Collection 
University  of  California. 
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Spirontocaris  lamelUcornis  (Dana). 

Hippolyle  lamellkomiii  Dama,  Proc.  Acad.  Nat.  Boi.   Philn.,  1SS2,  p.   24; 

Crast.  U.  B,  Eipl.  Eipd.,  Part  1,   1852,   p.  567.   PI.  XXXVl,  fig.   6. 

Stiufson,  Jonrn,  Bost.  Soo.  Nat.  Hial.,  Vol.  VI,  1857,  p.  108.  Kinob- 

LBT,  Bull.  Eraei  lust.,  Vol.  X,  1878,  p.  62. 
SpiroHtocaTit  lamellicornit  W.4LKBB,  T»iis.  Lireipooi  Biol,  Boc.  Vol.  XIL 

1898,  p.  277. 

"Bank  long.  broa>l,  lamellate,  produced  Dearly  to  posterior  margin 
of  thorax,  bilid  at  apex,  uudnlate  abo~~  foar  apiues  upon  cepbolothoraz 
and  about  six  upon  proper  beak,  tceio  or  ipioes  uueqtial.  hU  nesrly 
equally  apiioed;  outline  of  beiik  below  triangulately  aalieut,  twa-deulate. 
Inner  nntennw  Utile  longer  than  the  beak.  Anterior  feet  very  Blender, 
but  little  stouter  than  the  next  pair.  Second  pair  hardly  shorter  than  the 
third,  carpus  elongate,  h  even -jointed,  third  joint  quite  long.  Tarsi  of 
following  paird  nearly  itnarmed,  a  few  very  miunte  spiuules  towards  Ihe  . 
baeo.     Outer  maxillipeds  apimilous  at  apex,  last  joint  pubeloent  above, 

"Length  of  body  one  and  one-half  to  two  inches.  The  tonr  dorsal 
spines  are  ratber  larger  than  those  of  the  beak  proper;  and  the  Sat  and 
last  of  the  latter  (not  oouutiug  the  bind  tip),  are  much  anialler  than  the 
otherai  Ihe  ontline  of  the  whole  is  separately  arcoate  along  the  back  and 
along  the  biiak,  with  a  concave  outlioe  between  Ihe  two  parts.  The  naked 
tarsus  IB  peculiar.  The  base  of  the  inner  antennie  is  hardly  aa  long  as 
halt  the  beak,  and  the  fiagella  st-arcely  reaoh  beyond  the  tip  o(  the  beafc. 
The  second  and  third  joints  of  the  abdomen  have  the  lateral  margin  trian- 
gulate or  obtusely  pointed,  and  in  the  next  two  tbih  margin  is  acute. 
The  third  joint  of  the  carpus  of  the  secoud  pair  of  feet  is  twice  as  long 
as  the  first  and  second  joints  together.     The  six  posterior  legs  are  nearly 

"  DuQgeiieas,  in  the  Straits  of  De  Fuca,  Northwest 
America." 

Species  not  seen. 

Family  PANDALID.5. 

Roslmm  long,  slender  and  spiny.  Eyes  free.  Mandibles  with  a  two- 
or  three- jointed  palp.  First  pairof  pereopods  simple)  second  pair  chelate, 
with  the  carpus  aunulated. 
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Genus  Pandalus  Leach, 

Carapaoe  smooth.  RoBtmm  armed  above  and  below  with  teeth  and 
continued  backward  upon  the  carapace  as  a  carina.  Second  pair  of  pereo- 
pods  with  the  carpi  unequal  and  mnltiarticulate. 

Type, — P.  annulicomia  Leach. 

Pandalus  Danas  St. 

Pandalus  Dana:  Stimpson,  Proc.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  1857,  p. 
87;  Jouru.  Bost.  Soc.  Nat.  Hist.,  Vol.  VI,  p.  502,  PI.  XXI,  figs.  6  and 
7,  1857.  Cooper,  Rep.  £xpl.  and  Sur.  to  Pac.  Ocean,  Vol.  XII,  Book  2, 
ISeO,  p.  389.  KiNOSLEY,  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  64. 
Smith,  Rep.  Prog.  Geo!.  Sur.  Canada,  1878-9,  B,  p.  214.  Rathbun, 
R.,  The  Fisheries  of  the  U.  S.,  Sec.  1,  1884,  p.  821.  Shakp,  Proo. 
Acad.  Nat.  Sci.  Phila.,  1893,  p.  115. 

Rostrum  slender,  about  as  long  as  the  carapaoe  and  qnite  strongly 
upturned;  upper  margin  armed  with  10-12  sharp  teeth,  the  posterior  five  of 
which  are  on  the  carapace,  the  last  one  a  little  behind  the  middle,  the 
anterior  half  of  the  upper  margin  of  the  rostrum  smooth;  apex  trifid; 
lower  margin  armed  with  six  or  seven  teeth  which  decrease  in  size  ante- 
riorly, the  posterior  tooth  large  and  curved  strongly  forwards.  Subocular 
spine  well  developed;  antennal  spine  small.  The  appendage  on  the  outer 
side  of  the  basal  joint  of  the  antennules  is  small,  lamellate,  rounded  at 
the  tip  and  not  reaching  as  far  as  the  middle  of  the  joint;  inner  flagellum  < 
longer  than  the  outer  one.  Antennal  scale  narrow,  tapering,  not  nearly 
so  long  as  the  rostrum;  two  spines  on  the  outer  side  of  the  second  joint 
of  the  peduncle;  flagellum  longer  than  the  body.  The  maxillipeds  do  not 
reach  the  tip  of  the  rost^m  and  may  fall  short  of  or  exceed  the  tip  of  the 
aoicle.  First  pair  of  legs  shorter  than  the  maxillipeds,  the  merus  pro- 
duced forwards  at  the  infero-distal  angle  into  a  spine.  Second  pair  elon- 
gated, very  unequal,  the  longer  member  with  a  sharp  crest  on  the  infero- 
proximal  portion  of  the' ischium;  the  merus  and  distal  end  of  the  ischium 
are  closely  annulated;  carpus  very  long,  slender,  divided  into  very 
numerous  annulations  and  channeled  along  one  side;  hand  oblong,  nar- 
row, the  fingers  scarcely  as  long  as  the  palm;  the  shorter  cheliped  is  vari- 
able in  length,  exceeding  or  not  equalling  the  tip  of  the  rostrum;  the 
ischium  is  not  distally  annulated  and  the  merus  is  obscurely  annulated, 
but  the  annulations  of  the  carpus  are  distinct;  hand  similar  to  that  of  the 
longer  cheliped.  The  three  following  pairs  of  legs  are  spinous  and  rather 
atout,  decreasing  in  length  posteriorly,  the  dactyls  short  and  spinulous 
below.  The  postero-lateral  angle  of  the  fifth  abdominal  segment  is 
rounded,  but  furnished  with  a  minute  tooth;  that  of  the  fifth  segment 
14 
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(Hbmonte  aud  foMiiBbeil  with  ik  similnc  tootb.  TeUon  a  little  shorter  th&n 
the  nropods,  tarDinhed  with  a  shallow  eiiperbr  grooTC,  at  the  proximal 
ead  of  wbicb  is  a  Bmatl  tuft  □(  hairs,  and  aroied  above  witb  eaveu  or  eight 
paira  of  Bpiaales. 

Length,  134  mm.;  length  of  carapace  iuclodiDg  TOBtrnm,  6S  mm.;  roB- 
tmn,  30.5  mm.;  left  cheliped,  67  mm.;  right  cheliped,  42  mm.;  third 
peteopoda,  85  mm. 

Alaska  (Sharp);  Vancouver's  la.  (Smith);  Puget 
Sound  (Cooper);  San  Francisco  Bay  (Stimpaon)! 

Pandalus  pubescentolas  Dana. 

Pandalnt  puhrxentului  Dasa,  Proc.  Acad.  Nat.  Sci.  Phila..   1852.  p.  24; 

CrnBt.   D-  8.  Eipl.  Eipd,,  Part   1.   1852.  p.   568.   PI.   SXXVI.  fig,  8. 

Stimpmh,  Jourii.  BoBi.  Soc.  Nat.  fliat..  Vol.  TI,  I85T.  p.  Ml ,   Kuoa- 

LKv.  Bull.  Estiei  last..  Vol.  X,  1878.  p.  63.     Smith,  Rep.  Prog.  Gaol. 

Sut.  Cauado,  1ST8~9,  B,  p.  214. 
"  Carapfti  deuaely  very  abort  pnlwscent,  margin  below  Ihe  eje  with  two 
spinee.  Beak  louger  than  the  basal  scale  of  oater  aiiteuuiE'i  ensiform. 
somewhat  reoarred,  bnt  apex  not  raited  above  level  of  t>aok.  1S~IS 
toothed  above,  teeth  small  aod  coutinaed  uearlj  to  middle  of  back, 
tomrda  apex  aoarmed.  apex  bind,  below  seven -toothed.  Fe«t  nearly 
naked,  third,  foorth  and  fifth  pair  deareasing  reguUrlj  in  length,  aDterior 
pair  but  tittle  louger  than  the  first  three  joints  of  second  pair. 

'■  Length  of  body,  't  inches;  of  carapai,  2J  inches;  of  beak  to  the  poste- 
rior tooth  ou  thij  back,  IJ  inches;  of  beak  to  ihe  orbital  sinus,  its  proper 
base.  \i  inches, 

"  Straits  of  De  Fuca,  at  Dungeness,  Oregon." 
This  species  has  been  reported  from  Vancouver's  Is. 
by  Smith. 


Pandalus  Gurneyi  St. 


"A  Urge  species,  of  the  same  size  as  F.  borealk,  etc.  Surface  of  the 
OMrftpftx  marked  with  shallow  pits  in  oluslers;  uot  pubescent.  Bostium 
more  than  one-halt  louger  than  the  cnrapai  and  unarmed  above,  except 
near  the  base,  where  tht-  crest  hn^  eight  or  nine  teeth,  four  of  which  are 
oil  the  carapax;  these  teeth  are  small  and  rather  distant.  Below  the  ros- 
trum i»  armed  with  nine  teeth,  the  two  teeth  next  the  base  being  rather 
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close  together,  large,  and  hook-shaped,  but  not  broad.  The  feet  of  the 
third  pair  are  rather  short,  not  reaching  the  extremity  of  the  rostrum;  they 
terminate  in  well-formed,  subcheliform  hands. 

'*  Found  at  Monterey,  Calif.,  by  A.  S.  Taylor,  Esq." 
PandalttS  franciscorum  Kingaley. 

Pandalus  franciscorum   Kingsley,  Proc.  Acad.  Nat.  Sci.  Phila.,   1878,  p. 
94;  Bull.  Essex  Inst.,  Vol.  X,  1878,  p.  63. 

'*  Carapax  with  a  minute  pubescence ;  antennal  and  branchiostegal 
spines  acute;  rostrum  a  fifth  longer  than  the  carapax,  extending  a  fourth 
its  length  beyond  the  antennal  scales,  considerably  recurved,  ten  or  eleven 
teeth  above,  of  which  five  are  on  the  carapax  and  the  remainder  on  the 
basal  portion  of  the  rostrum;  distal  half  of  the  rostrum  above  smooth,  the 
apex  being  minutely  bifid  or  trifid;  below  with  seven  to  nine  teeth,  the 
posterior  being  the  largest.  Third  joint  of  the  antennular  peduncle  a 
third  longer  than  the  preceding;  flagella  about  as  long  as  the  carapax. 
Basal  joint  of  the  antennae  with  a  spine  on  the  outside  and  another  below; 
antennal  scale  long  and  proportionately  narrower  than  in  P.  borealia 
Eroyer;  flagellum  longer  than  the  body.  External  maxillipeds  falling 
short  of  the  extremity  of  the  antennal  scale.  Second  pair  of  feet  unequal, 
the  shorter  extending  further  forwards  than  the  external  maxillipeds. 
Posterior  pairs  stout,  armed  with  spines  below.  Fifth  and  sixth  abdomi- 
nal segments  with  a  spine  at  the  infero-posterior  angle.  Telson  narrow,  a 
shallow  furrow  on  its  upper  surface,  apex  obtusely  triangular. 

"  Length,  110  mm.;  carapax,  52  mm. 

'*  San  Francisco,  Calif.,  W.  G.  W.  Harford/' 

Family  ATYID^. 

Mandibles  stout  and  divided,  but  not  deeply  so,  and  devoid  of  a  palp. 
First  two  pairs  of  pereopods  chelate,  the  tips  of  the  fingers  furnished  with 
hairs.    Rostrum  variable.    Fresh  water  forms. 

Syncaris,  gen.  nov. 

Carapace  not  carinated  in  front  and  armed  with  supraorbital  and  anten- 
nal spines.  Rostrum  long  and  slender,  armed  with  teeth  on  one  or  both 
sides,  and  rounded  above  at  the  base.  Antennules  biflagellate,  the  outer 
flagellum  with  a  thickened  basal  portion.  External  maxillipeds  furnished 
with  an  exognath.  Two  or  more  pairs  of  pereopods  furnished  with  exo- 
pods.     First  pair  of  chelipeds  short  and  rather  stout;  carpus  short  and 
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diatall;  excavated  to  receive  (he  pmpodaB.  8eoood  pAir  o(  chelipeds 
longer  and  more  slender  Ibaii  the  Rret,  tbe  Mrpas  long  aod  not  diatally 
e»ca»ated.  The  three  (oilowing  paira  of  pereopoda  are  longer  than  the 
cbelipede;  daclfla  vet;  Hhort  and  Bpiiiulons  below.  AH  Ibe  abdomiual 
■egmeutB  rontided  above.  Tip  uf  the  lelaon  ttnuoated  or  broadly  rouuded. 
Type.—S.  pruifiea  (Holmes}. 

This  genus  is  intermediate  between  Atijepkyra  and 
Xiphocaris  as  defined  by  Ortmann.'  The  latter  genus, 
according  to  Ortmann,  contains  besides  the  type,  A'. 
elongata,  the  Ephyrat  eompressa  of  De  Haan  which  Von 
Martens  had  placed  in  Atye.phyri  and  for  which  Miera 
had  constituted  provisionally  the  genus  Paratya.  Mr. 
Ortmann  recognizes  but  one  species  of  Aiyephyra,  viz., 
Desmareatii  (the  Caridina  Desmarestii  of  Joly),  which 
Brito  Capello  described  as  Aiyephyra  rosiana,  making 
the  new  genus  Aiyephyra  to  receive  it.  DeBmarestii 
being  generically  distinct  from  Caridina  in  the  strict 
sense  becomes,  therefore,  the  type  of  Aiyephyra.  Our 
two  species  differ  from  A.  Deamaiv.siii  in  not  having  the 
carpus  of  the  second  pair  of  pereopods  distally  exca- 
vated, in  having  the  anterior  part  of  the  carapace 
rounded  above  instead  of  armed  with  a  dentate  carina 
and  in  having  a  prominent  suborbital  spine.  8.  Trewi 
approaches  Atyephyra,  however,  in  having  exopods  only 
ou  the  first  two  pairs  of  pereopods  instead  of  the  first 
four  as  in  pacijica.  From  Xiphocaris  elongata  both  of 
our  species  differ  in  having  supraorbital  spines,  in  the 
less  number  of  exopods,  and  in  having  the  carpus  of  the 
first  pair  of  chelipeds  excavated.  They  approach  more 
nearly  A',  eompressa  (De  Haan),  for  in  that  speciea 
supraorbital  spines  are  present,  though  there  are  exo- 
pods on  all  the  pereopods,  and  the  carpus  of  the  anterior 
chelipeds  is  uot  hollowed  out. 
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It  was  owing  to  the  aflSnities  of  my  pacijica  with  X. 
compreaaa  (De  Haan)  that  I  was  led  to  put  the  former 
species  in  the  genus  Miersia,  the  Ephyraf  compreaaa  (De 
Haan)  having  been  placed  in  Mieraia  in  Kingsley's 
revision  of  the  genera  of  the  Atyidse.  Mr.  Kingsley, 
however,  was  wrong  in  referring  compreaaa  to  Mieraia, 
for,  as  Bate  has  pointed  out,  the  type  of  that  genus,  M. 
pelagica,  is  marine  and  belongs  properly  in  a  different 
family. 

Syncaris  pacifica  (Holmea), 

Mierria  pacijica  Holmes,  Proo.  Gal.  Aoad.  Sol.  (2),  Vol.  IV,  1895,  p.  577, 
PI.  XXI,  figs.  27  and  28. 

Rostrum  slender  and  about  as  long  as  the  carapace;  upper  margin  armed 
with  one  or  two  spines,  the  lower  with  5-9  spines.  A  pair  of  supraorbital 
spines.  Antennular  flagella  subequal,  the  outer  one  with  a  thickened 
basal  portion.  Antennal  scale  reaching  about  to  the  tip  of  the  rostrum. 
All  the  pereopods  except  the  last  pair  furnished  with  exopods.  The  first 
pair  of  legs  is  short,  the  carpus  short  and  distally  widened,  the  end  exca- 
vated to  receive  the  basal  prominence  of  the  palm.  Second  pair  of  legs 
longer  than  the  first;  carpus  longer  than  the  hand.  The  three  following 
pairs  are  subequal;  dactyls  short.  Telson  tapering  to  a  truncated  or 
broadly  rounded  tip. 

Length,  5  cm. 

Sonoma  County,  Calif.,  (L.  E.  Rickseeker  coll.)  Types 
in  the  Museum  of  the  California  Academy  of  Sciences. 

Syncaris  Trewi,  sp.  no  v. 

Carapace  with  supraocular  and  subocular  spines;  a  tooth  at  the 
antero-inferior  angle.  Bostrum  slender,  slightly  upturned,  and  about 
one-half  the  length  of  the  carapace;  the  upper  side  is  rounded  and  devoid 
of  teeth,  the  lower  margin  armed  with  3-5  teeth  on  its  distal  half.  The 
basal  spine  of  the  antennules  reaches  slightly  beyond  the  tip  of  the  first 
joint;  flagella  subequal  and  about  as  long  as  the  carapace  exclusive  of  the 
.  Nostrum;  the  basal  third  of  the  outer  flagellum  is  markedly  thicker  than 
the  distal  portion.  Antennad  nearly  as  long  as  the  body;  acicle  oblong, 
about  equalling  the  rostrum,  sides  nearly  parallel,  tip  broadly  rounded 
and  projecting  considerably  beyond  the  spine  at   the  end  of  the  outer 
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mttrgiu.    M&iiUipeJs  not  reacbtug  the  lip  ol  the  n 

leaching  the  tip  of  the  peuuUimate  joint.  Anterior  cheli| 
pna  abort  nrid  eiCHvitted  to  receive  the  propodna.  Second  pi 
maah  lon^jer  than  the  firBl.  carpus  much  longer  than  thi 
distallj  eicafaled.  The  snooeediug  pereopoda  are  louger  I 
peda;  mems  nad  OHlpn»  with  a  fev  »piu<<ij  on  the  onter  I 
tbe  tirsl  Ivn  pairs  about  one-fourth  (he  leugtb  al  [he  prop 
below  with  uQOieroTiH  spineg;  dactyls  o(  the  last  pair  tongfl 
the  preaediag  p&irs  and  of  a  different  shape,  tbe  lower  mw 
tinaled  nearly  to  the  tenniual  claw  behind  which  are  two  B 
ronuded  above  and  tapering  to  a  broadly  rounded  or  tranOl 
upper  surface  armed  with  two  paire  of  short  spines.  Urope 
the  telson. 
Length  1.5  in, 

Described  from  four  specimens  collected 
stream  near  Saa  Gabriel,  Los  Angeles  Cou 
by  Mr.  N.  C.  Trew,  All  the  exopods  in  sc 
specimeus  were  broken  off,  but  in  others 
present  on  the  first  two  pairs  of  pereopods.  I  '. 
no  trace  of  exopods  on  any  of  the  posterior  ] 
may  have  been  present  and  become  broken  o 
not  tliiiik  tliis  is  jirobabL'.  Collection  Un 
California. 

Genus  Caridina  Milne-Kd"a)-ih. 

Cnrapnce  with  ii  well  devtloped  rLi^lriim,  Pereupodii  devo; 
Cnrpiis  of  the  tirsi  exopoil-i  dislnliy  PNciivatLd;  tbnt  of  ibe  at 
esHivatid. 

r-fp^-^C.  lu,..<.  Mii.N£.Er.WABi.s. 

Caridina  pasadeiiffi  Kingstc;/. 

Carl.lhm  piixi,!,  „■>   KiM;,si.EV.  Bull,  Es-,Bi  lust..  Vol.  XXVIl 
PI.  III.  tigs.  I-T. 
Ctimpnce  not  cnriuated  anteriorly  and   fnruiehed  with  n  bi 
nn  antentinl  spine.     Kostriim  tUree-fourthe   the  leu|;lb  of  I 

ttmlb   oil    Ihe    liiwer    nuirijiji.       Bnsnl    ncnle  of    the   nnteumi 
slightly  be}*OMd   llie  [iji  of  the  lirst  joint;  inner  margin  of  t 
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anned  with  a  small  spine.  Antennae  about  two-thirds  the  length  of  the 
body;  acicle  narrow,  reaching  slightly  beyond  the  tip  of  the  antennular 
peduncle.  Ezoguath  of  the  external  maxillipeds  slender,  not  reaching  the 
tip  of  the  mems.  First  chelipeds  short,  rather  stoat;  second  pair  twice 
the  length  of  the  first,  the  carpus  much  longer  than  the  hand.  Posterior 
pereopods  elongated,  dactyls  curved,  spinulous  below. 
Length,  32-39  mm. 

From  streams  near  Pasadena,  Calif.,  where  it  is  said 
to  be  common.  This  species  bears  some  resemblance  to 
the  form  from  near  the  same  locality  which  is  here 
described  as  Syncaris  Treivi.  It  differs  from  the  latter 
in  having  fewer  teeth  on  the  lower  side  of  the  rostrum, 
and,  according  to  Kingsley's  fig.  1,  in  the  absence  of  a 
supraorbital  spine.  Kingsley's  fig.  6,  which  represents 
a  mandible  with  a  two-jointed  palp,  probably  refers  to 
the  mandible  of  Nauahonia  and  not,  as  is  stated  in  the 
explanation  of  the  figures,  to  that  of  Garidina, 

Family  PAL^MONID^. 

Body  compressed.  Carapace  dorsally  rounded  and  furnished  with  a 
long,  laterally  compressed  rostrum  which  is  generally  armed  with  teeth. 
Ocular  peduncles  well  developed.  Antennules  with  the  first  joint  hollowed 
on  the  upper  surface  and  furnished  with  a  well  developed  basal  spine; 
flagella  two,  one  of  which  is  frequently  branched.  Antennee  long,  with  a 
long  acicle,  the  outer  margin  of  which  terminates  in  a  tooth  or  spine. 
Mandibles  with  a  molar  tubercle  and  a  cutting  edge,  with  or  without  a 
palp.  Third  maxillipeds  pediform.  First  two  pairs  of  pereopods  chelate; 
the  carpus  of  the  second  pair  not  annulated. 

Genus  Palasmon  Fabr. 

Rostrum  long,  deep,  dentate  above  and  below.  Frontal  margin  of  the 
carapace  armed  with  two  teeth,  the  one  above  the  other.  No  hepatic  spine. 
Ocular  peduncles  pyriform  and  provided  with  an  ocellus.  Antennules 
with  two  long  flagella,  the  outer  one  branched.  Mandibles  with  a  three- 
jointed  palp.  External  maxillipeds  slender,  with  a  short  exognath.  First 
pair  of  chelipeds  slender;  second  pair  larger  than  the  first;  the  earpus 
elongated. 
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Pakemon  Ritteri  Holmes. 

>«iMMM  MMfri  Houin.  Ptoc.  C*1.  Arsd.  ScL  (7).  Vol.  IV.  ISM^  p.  $79, 
VL  XXI.  fi«>.  !>-3S. 

C*niwce  created  ofl  ibe  uuerior  thiid  or  Iwlt.  A  ipiDe  beaaUh  Uic 
ftapilai  nborbitBl  proJMtioD  of  tb»  •mtoior  nwrgin  of  tlta  oniaee  and 
KBOO^  ilNMe  bakind  the  baae  of  tbe  uiMftsa  and  abore  IL*  imadcd  in- 
tarioraa^A.  So  hepatieapiiie.  fioitnina  liltlelongor  than  lliacatapaM. 
taperiag  padaallj  from  tbe  widest  portiOB  lo  tbe  aicote  tip;  oppar  iBargtn 
anncd  villi  Beren  or  eight  teeth,  tbe  poMerlor  one  oj  vhicb  is  tilnated  on 
the  gaalric  region;  lower  uurgtn  wti..  •  teetb.    AiiWdobI  »cale  oblong. 

■hortCT  than  tbe  roetmtn.  Pint  pairoi  cb«liped£  ileudei',  not  reaching 
bejcmd  the  tip  of  Ilie  TostrtiDi;  aarptii  deioLd  of  a  epine;  hand  slender. 
Beoond  pur  Bomewlut  larger  Ihau  the  first;  eaipiw  not  half  aa  long  ai  the 
preceding  joiati  lund  line&r  and  ilightlj  bent. 

Length.  4.5  cm. 

San  Diego,  Calif.  (Dr.  Ritter). 

Genns  Aocfaista  Dana. 

Boatraoi  louij  and  uleuder.  Kjres  promtuenl.  Aulenunles  villi  one 
flagellnm  partlj  divided.  Mandibles  dcToid  ol  •  palp,  Eilernal  maiilli- 
pedB  aleoder.  Second  pair  of  pereopods  long,  ftlenderand  eqnal.  DactjU 
■lendar,  laa^  and  nearly  straigbl. 

Typf. — A,  'jrarillt  Dava. 

Anchista  tenuipes,  sp.  nov. 

Kostriim  about  ns  long  ns  tbe  carapiice,  riitlier  deep  near  the  middle, 
armed  ai>ove  with  sii  or  seven  ttelh,  the  last  one  or  tiro  ou  the  carapai^e; 
lower  Hide  nrmeil  with  three  or  four  teeth:  tbe  last  dor^ial  spiue  is  uenr  tbe 
•  anterior  third  of  the  onrapace.  A  supraorbital,  ati  anteuual  and  a  hepatio 
Bpiue  preiifiut;  atitero-laleral  angle  id  the  carapac:e  rounded  and  devoid  of 
spiiieA.  Ocular  pcdnncles  large  and  furiii:ihed  vithau  ocellus  between  tbe 
cornea  and  tbe  proximal  pari  of  the  stalk.  Aiiteuunlar  peduncle  shorter 
than  thenriteiitial  Krale;  first  joint  witba  small  spine  at  theaiitero-eitarual 
angle,  the  basnl  spine  small,  not  reaching  tbe  middle  of  the  joititj  second 
and  thinl  joints  of  subeqanl  length;  llagella  longer  than  tbe  peduncle,  the 
lower  one  very  slender.  Autenna?  about  as  long  as  the  body;  a  spine  ou 
the  outer  auijlc  of  the  seconil  basal  joint;  acicle  oblong,  equalling  or 
eieeeding  tbe  rostrum.  Maiillipeds  slender,  not  nearly  reaching  the  tip 
of  tbe  aeiele;  e5:0([uatb  reaehiiiq  considerably  beyond  the  antepenultimate 
joint.     Anterior  pereojioJs  very  aleiider,  and  teaching  scarcely  beyond  the 
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carpus  of  the  second  pair;  carpus  slightly  longer  than  the  merus;  hand 
very  narrow,  shorter  than  the  carpus;  fingers  straight,  subequal  to  the 
palm.  Second  pair  of  pereopods  slender  and  greatly  elongated,  the  carpus 
reaching  beyond  the  rostrum;  ischium,  merus  and  carpus  of  subequal 
length,  the  latter  furnished  with  two  teeth  at  the  distal  end;  hand  long, 
very  narrow,  subcylindrical,  exceeding  the  length  of  the  carpus  and  merus 
combined;  fingers  slender,  straight,  about  two-thirds  as  long  as  the  palm, 
the  tips  hooked  and  crossed  when  the  fingers  are  closed.  The  ambulatory 
legs  are  very  slender,  nearly  naked,  and  subequal.  The  postero-lateral 
angle  of  the  fifth  abdominal  segment  is  rounded,  that  of  the  sixth  acute. 
Telson  with  two  pairs  of  dorsal  spinules. 

Length  of  body,  18  mm.;  of  second  ohelipeds,  16  mm.;  of  hand,  7  mm.; 
of  carpus,  3  mm. 

Santa  Gatalina  Island^  August,  1893;  three  specimens. 

Closely  allied  to  A.  ensifrona  Dana  from  north  of 
Borneo,  but  is  distinct.  Collection  University  of 
California. 

Subtribe  PENiEIDEA. 

Gills  dendrobranchiate.  Third  pair  of  pereopods  and  frequently  the 
first  and  second  pairs  chelate;  the  first  pair  never  very  large  and  stout, 
usually  smaller  than  the  others.  Fourth  and  fifth  pairs  of  pereopods  always 
devoid  of  chelas. 

Family  PEN^ID^. 

Carapace  generally  dompressed  and  produced  backwards  at  the  sides. 
Rostrum  compressed  and  usually  continued  back  upon  the  carapace  as  a 
carina.  Eye-stalks  generally  two-jointed.  Antennules  biflagellate;  first 
basal  joint  with  an  external  spine  and  an  unjointed  appendage  on  the 
inner  side;  upper  surface  excavated.  AntennaB  long,  with  a  large  aciole. 
Mandibular  palp  never  more  than  two-jointed.  Third  maxillipeds  long 
and  pediform.  First  three  pairs  of  pereopods  chelate  and  similar.  Abdo- 
men long  and  compressed,  more  or  less  carinated  above;  the  sides  of  the 
first  segment  produced  so  as  to  overlap  the  sides  of  the  carapace  in  front 
and  those  of  the  second  segment  behind. 

Genus  Penasus  Fabr. 

Body  strongly  compressed.  Rostrum  prominent,  serrated.  Eye-stalks 
two-  or  three-jointed.  Flagella  of  the  antennules  not  longer  than  the 
carapace.      Mandibular  palp  two-jointed.      First  three  pairs  of  pereopods 
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chelate  and  foruialieil  with  small  exopotls  and  increasing  in 
leriorly.  No  podobrauohite.  Ail  the  nbdomiuBl  nppendag 
foliflceoiia  branohea  except  the  la«t  pair  which,  in  the  male,  ear 
tu  the  base  a  lai|{e.  membrHuous  appendage,  which  in  the  t«ma 

Penxus  calif orniensis,  sp.  nov. 

Prn.Tv>  •■'Ki'itl'-alntiii  HoLHta  (not  Olivier),  Proc,  Cal.  Aoad. 
n'.  18II5.  p.  581. 

BnittTiitD  sbuder.  aenmiuate,  alighllj  arched,  the  npper  mf 
and  armed  with  nine  or  leu  teeth,  the  last  tooth  on  the  gastri 
B^pBialed  b;  an  nunBaally  wide  intfrrai  from  the  preceding 
margin  with  two  small  leeth;  the  rostrum  is  continned  haekwi 
oarapaoe  a»  n  cnrinB  uearl;  to  the  posterior  end,  its  donal  aa 
posterior  to  the  last  tooth;  ou  either  aide  a  promiueut  grooT 
minaten  alimptlj  a  short  distance  in  front  of  the  posterior  m 
carapace:  the  onter  margins  of  these  grooves  spread  ontward 
Toitral  tooth  and  are  contiuned  anteriorly  npon  the  lateral  r 
rostrum.  Above  the  base  ol  the  anteniiiD  there  is  a  strong  ma 
which  is  coutinneJ  backwards  into  n  carina;  above  this  is  a  n 
gioove,  at  the  posterior  eud  of  which  is  a  small  hepatic  spin 
groova,  raUDing  obliijaety  downwards,  joins  the  wide  groove 
jiliovp  (his  spine,     Aiilero-ljiternl  angle  of  the  carapace  roiiu 

voslrnm,  the  iniipr  apptiuliine  of  the  tirst  joiul  loiij;,  narrow  a 
Miigellii  much  shorter  th.iii  the  pediiiH'lc.  .\iileniml  scale  real 
!ii  fur  forward  ns  the  lip  of  the  roslrnni;  the  Ilayetlnm  may 
length  of  The  hodj.  (.'helipeils  hocoiuinc  more  sleuder  posi 
iiicroasiu^  in  leii;;th.  owing  maitily  tu  the  i ti crease  iu  the  lei 
farpiis:  the  .lerntid  joint  in  the  tirst  two  pnir^  has  a  spine  at  th 
of  the  lower  ninrgiti,  and  there  is  a  second  spine  in  the  first 
lower  side  of  the  iscliinni;  the  chel»'  l>ecome  loneer  and  ua] 
leriorly:  the  lirst  is  ueiirly  as  long  as  the  carpus,  while  the  third 
half  IIS  lon^  US  that  joitil;  two  pnalerior  pairs  of  pereopods  siibe 
three  anterior  abdominal  segments  arc  nut  caHnated  above:  tk 
carinatoil  at  least  on  the  posterior  portion;  fifth  segment  car 
not  ending  poalerioriy  in  a  tooth;  the  carina  ou  the  sixth  segme 
with  a  groove  oil  either  side,  and  termiuales  in  a  tooth  at  th 
eud.  Telsou  iiciite,  nbout  as  long  as  Ihe  preceding  soymeul, 
lateral  spines,  and  furnished  with  a  cnnspicnoiis  dorsal  i^TO 
extends  from  the  anterior  end  \i>  tlie  tip.  The  iiropods  uittiid 
the  telson. 


^ 
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Length  from  tip  of  rostrum  to  tip  of  telson,  182  mm.;  rostrum,  24  mm.; 
carapace  including  rostrum,  41  mm.;  aoicle,  27  mm.;  external  maxillipeds, 
45  mm.;  first  chelipeds,  35  mm.;  carpus  and  hand  of  same,  each  8  mm.; 
carpus  of  second  chelipeds,  14  mm.;  hand  of  same,  9  mm.;  carpus  of  third 
chelipeds,  23  mm.;  hand  of  same,  10.5  mm.;  sixth  abdominal  segment,  25 
mm.;  height  of  same,  19  mm. 

Specimens  examined,  one  male  from  near  Anaheim, 
Calif.,  and  two  specimens,  male  and  female,  from  San 
Francisco  Bay. 

Closely  allied  to  P.  braziliensia  but  having  shorter 
and  stouter  legs.  This  species  is  also  closely  allied  to 
canaliculatuSf  but,  so  far  as  I  can  obtain  information 
concerning  the  latter  species,  our  California  forms  differ 
from  it  in  having  a  tooth  at  the  posterior  end  of  the 
sixth  abdominal  segment,  in  having  the  longitudinal 
ridges  on  the  carapace  spreading  somewhat  in  the  mid- 
dle instead  of  running  parallel;  the  anterior  chelipeds 
are  a  little  shorter  than  Bate's  figure  represents  them  to 
be  in  the  typical  form  of  canalicvlatus.  Possibly  the 
California  forms  will  later  be  connected  with  brazilienais 
or  canaliculatuSf  but  it  is  best,  I  believe,  at  present  to 
regard  them  as  forming  a  distinct  species.  Collection 
California  Academy  of  Sciences. 


Suborder  STOMATOPODA. 

Carapace  small,  leaving  the  last  three  or  four  segments  of  the  thorax 
uncovered.  Rostrum  separated  from  the  carapace  by  a  movable  joint. 
Eye-peduncles  situated  like  the  antennules  on  a  movable  segment.  First 
five  pairs  of  thoracic  appendages  not  biramous,  the  second  pair  large  and 
chelate,  last  three  pairs  biramous  and  gressorial.  Abdomen  large,  gener- 
ally depressed;  the  first  five  pairs  of  pleopods  with  external  gills.  Uro- 
pods  large  and  forming  with  the  telson  a  strong  tail-fin. 

Genus  Pseudosquilla  Dana. 

Abdomen  smooth  and  strongly  convex  above,  the  sixth  segment  not 
fused  with  the  telson.     Telson  with  well  developed   submedian  spines 
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lips,  aud  sue  to  four  iutermedinte  deDliclea  belw^^n   tho 
I  ill  termed  inte  apiues.     The  dactf  1  of  the  brge  chelipeda  ia 
,11.  lated  nl  the  baae  nnd  has  few  or  uo  mnrgiual  spiiiea, 

Pseudosquilla  Lessonii  (Guerin). 

Sq*iUa  Ceriaii  Qckkin,  Toy.  OOqttiUe,  Oniat.,  1830,  p.  40  IS.  Lufoaii  oa 

ptate). 
SQxtUa  tpintfroHi  OwK»,  Proc.  Zool.  Boo.  London,  1S32,  p.  6. 
Squitia  Leaonii  Uilkk-Ed wards,  Hist.  Nat.  Cmst.,  Toms  II,  1S3T,  p.  !i^. 

Wbite,  List.  Crust.  Brit.  Mua.,  1S4T,  p.  S4. 
Sqnilta  moHoceros  Ml lnk-Eo wards.  Hist.  Nat.  Cruet.,  Tome  11,  1837,  p 

526.     NicouET  iu  Gay'ii  Hist.  Chile,  III,  Cruat.,  18*9,  p.  S24. 
pMuHoiqtiHIa  Leteonli  Daka,  Crnst,   U.  8.   Eipl.  Epd.,   Part   I,   1832,  p. 

602.     MiBKs,   Ann.   Nat.  Hiat.  (5],  Vol.   V,   USD,   p.   113.     BiOELOw, 

Proo.  D.  S.  Nat.  Moa.,  Vol.  XVII,  1894.  p.  503. 
Pnudoiquilla  marmorata  Lockinoto-i,   Proc.   Cal.   Aoad.  Sci,,  Vol.  VIl, 

1877.  p.  33. 
Roatram  with  aoate  out«r  angles  aad  a  loug.  tuedian  apioe.  Hand  willi 
thtve  luaigiual  apitiei);  finger  with  two  spines  near  the  base.  Sixth  abdom- 
iual  segment  with  four  longitudinal  cariuie  which  eud  posteriorly  iuspmes. 
Telaou  with  a  median  carina  wbioh  ends  poateriurly  in  a  spine  and  live 
a  mailer  ooriuai  on  either  side;  the  posterior  margin  has  three  large  spines  on 
either  side  ot  the  triangular,  median  aolofa;  two  spinnles  between  the  aab- 
median  spines  aud  the  next  large  spine  in  front;  a  single  spinule  between 
the  folIowiii|j  p:iir  of  large  .spines.  Basal  prulougatiou  of  the  iiropod  eud- 
ini;  ill  one  targe  spine  with  two  spines  on  its  inner  margiu;  outer  margin 
of  the  outer  ramus  of  the  uropods  armed  with  spines  which  increase  in 
Bii:e  posteriorly,  the  last  spine  much  exceeding  the  preceding  ones. 

Chili,  S.  lat.  00°  46';  W.  Ion.  89-  42";  Wilmington, 
Ciilif.  (Bigelow);  Lower  California;  San  Diego  (Lock- 
ington)!  Santa  Catalina  Islandl 

Pseudosquilla  stylifera  (M.-Eilv:.). 

ihmo.tarliihiti  sti,/i/.riis  Milne-Edwabds,  Hist.  Nat.  Crust,.  Tome  II,   [337, 
p.  ,130.     Sr'OLKT  ill  Ciay^s  Hist.  Chile,  III,  Crust.,  1349.  p.  225, 

l''.H,h>'iiiilla  ^uli/era  Miers.   Ann.   Nal.   Hist.  (5|.  Vol.  V.  1880,  p.  112. 
Bmklow.  Proo.  U.  S.  Sat.  Mus..  Vol.  XVII,  1894.  p.  o02.  fig,  3. 
Rostrum  longer  (ban  lirond.  acute,  but  not  piidiny  iu  n  spine.     Dactyl 

of  the  hiT^e  I'helipeds  devoid  of  spines.     Sixth  abdominal  segment  lODgi- 

tiidinally  I'nriuate.!.     Telson   n-ith  n  meilian  oariiia  and  a   lateral  one  on 


CALIFORNIA    STALK-EYKD    CRUSTACEA.  221 

either  side;  posterior  margin  with  three  large  spines  on  either  side  of  the 
median  notch;  a  rounded  denticle  between  the  submedian  and  interme- 
diate spines. 

Chili;  San  Pedro  (Bigelow);   Santa  Catalina  Islandl 
Point  Mendocino,  Calif.  I 


Suborder    SCHIZOPODA. 

Carapace  rather  small  and  generally  not  covering  all  the  segments  of 
the  thorax.  Eyes  stalked.  Mandibles  generally  famished  with  an  elon- 
gated palp.  Maxillipeds  similar  to  the  succeeding  appendages  of  the 
thorax  which  are  furnished  with  well  developed  exopods.  Ova  carried 
beneath  the  thorax,  with  or  without  marsupial  plates.  Tail- fin  well 
developed. 

Family  MYSID^. 

Carapace  small  and  membranaceous.  Pereopods  generally  of  similar 
form  and  slender.  Branchiae  entirely  absent.  Females  with  a  marsupial 
pouch.  Pleopods  generally  rudimentary  in  the  female  and  often  so  in  the 
male.  Inner  ramus  of  the  uropods  usually  furnished  with  an  auditory 
organ. 

Genus  Mysis  Lair. 

Body  slender.  Antennal  scale  setose  on  both  sides  and  not  ending  in  a 
spine.  Thoracic  legs  with  the  propodi  subdivided.  Fourth  pair  of  pleo- 
pods in  the  male  with  the  outer  ramus  greatly  elongated;  third  pair  of 
pleopods  generally  unlike  those  of  the  female,  the  remaining  pairs  simple 
and  rudimentary  as  in  the  other  sex. 

Type. — M,  oculata  Fabb. 

Mysis  costata,  sp.  nov. 

Rostrum  broadly  triangular,  ending  in  a  spine.  Ocular  peduncles  short, 
stout,  and  slightly  flattened  horizontally.  First  joint  of  the  antennular 
peduncle  about  one-half  longer  than  wide;  second  joint  very  short;  outer 
flagellnm  about  twice  as  long  as  the  inner  one  and  furnished  with  a  few 
long  setfe  near  the  base;  the  sensory  organ  of  the  male  is  well  developed 
and  furnished  with  a  large,  dense  tuft  of  long  curved  hairs.  Peduncle  of 
the  antennsB  reaching  about  to  the  middle  of  the  acicle  but  not  reaching 
the   tip  of  the  peduncle  of  the   antennules;  second  joint  with  a  spine 
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external  to  the  base  of  the  acicle;  aciclc  uairow,  tapering  Bligbtly  toward* 
the  narrowlj'  ronuded  tip  and  ciliated  ou  bolh  mnrgius.  Trunk  of  tb« 
maniJibleR  very  abort  aud  thick;  peuultimate  joint  of  the  palp  widest  ■ 
Hhorl  diHtaace  liom  the  base,  wheuce  it  tRpera  lo  the  distal  end;  second 
joint  naiToir,  shorter  than  the  preoeding  °^^,  tWclily  setose,  «nd  haiing 
a  Urge,  cnrred,  claw-like  seta  at  Ibe  tip.  The  three  ptairs  of  maiillipedj 
end  in  a  claw,  the  laat  joint  o(  the  third  pair  fire-joioted;  the  propodi  ol 
the  iaeoeedtag  IhorKcic  appetidageB  are  S-T-joiuted  and  eud  iu  a  claw. 
Pleopoda  of  the  female  Himple  and  rudimeutary.  First  three  pairs  of 
pleiopods  in  the  male  dimple  and  rndimeutury.  ae  in  the  female,  and  ol 
•inilar  form  and  nearly  eqnal  size;  fourth  pair  with  the  etopod  ioug. 
ale&der,  aatoolh  and  riuTed,  eiteuding  backwards  bejond  the  tip  of  tlit 
•itih  abdomiiial  segmeut,  the  endopod  short  and  fnraished  with  luug, 
plamose  sMs;  Gflh  pair  of  pleopoda  similar  to,  bat  slightly  longer  Iluo 
the  fitit  three  pairs.  Telsou  very  narrowlj  triangular,  channeled  aboie, 
and  tapering  to  the  narrow  tip  which  is  armed  with  strong  spines;  the 
margioa  are  armed  with  strong  spines,  betveen  wliicb  are  several  smaller 
one*.  Inner  caudal  lamella  narrow,  widened  at  the  base  where  the  nadi' 
tory  orgBa  is  situated,  ronndt^d  et  the  tip,  and  about  eqnalliug  the  teUon; 
onler  lamella  abont  one-fourth  longer  than  the  inner  one.  The  first 
abdominal  segment  is  croHsed  with  three  and  the  foUowing  segmentit  with 
two  trausTerse  ridgeii;  firtit  ridge  on  tbe  sixth  segment  with  a  promineul 
median  apine,  second  ridge  with  a  pair  of  small  median  spinee.  and  at  the 
potterior  margin  of  the  segment  there  ia  a  small  median  splue  irith  ■ 
ronnded  lobe  on  either  side.  Two  paira  of  marsupial  lamellie. 
Length,  10  mm. 

N'umerous  specimens  taken  in  a  low  net  at  San  Pedro, 
Calif.,  July,  1S96. 

Collection  University  of  California. 

Genus  Neomysis  Czerniavsky. 

Very  closely  allied  to  .Uf/sm,  from  which  it  differs  iu  having  the  long, 

narroH".  aulemial  scale,  which  is  setose  ou  both  margins,  eud  in  a  sharp 

rypr.-.V.  ,-„l.jarh  (THOMPSON). 

Neomysis  mercedis  Hohnes. 

XtotHf/'i.'  m.r,>rf;,s  HoLHES.  Proc.  Cal.  Acad.  Sci.  (2),  Vol.  VI,  1897,  p.  199, 
¥).  XIX,  tigs.  1-10. 
Rostrum  roundeil.     .\tic1e  narrow,  elongated,  tapering  gradually  to  nn 
acute  tip,  nud  furni.shed  with  thickly  set,  plumose  setic  on  both  margins. 
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The  distal  portion  of  the  thoracic  legs  is  divided  into  8-10  setiferons 
articulations,  the  last  joint  furnished  with  a  claw.  In  the  fourth  pair  of 
pleopods  in  the  male  the  eudopod  reaches  about  to  the  middle  of  the 
slender,  elongated  exopod;  terminal  joint  of  the  exopod  short  and  bearing 
two  large,  sparingly  plumose  setsB  at  the  tip.  Telson  triangular,  tip 
slightly  emarginate,  margins  armed  with  several  spines.  Inner  ramus 
of  the  uropods  widened  at  the  base  and  tapering  to  an  acute  tip  which 
reaches  beyond  the  telson;  outer  ramus  much  longer  than  the  inner  one, 
the  sides  subparallel  to  the  rounded  tip. 

Almost  colorless,  with  the  exception  of  several  large,  irregularly  branch- 
ing  pigment  spots. 

Lake  Merced,  Calif.     Collected  by  Dr.  H.  P.  Johnson. 


Neomysis  franciscorum,  sp.  no  v. 

Anterior  margin  of  the  carapace  produced  forwards  into  a  wide  quadrate 
lobe  with  a  straight  anterior  margin  and  rounded  angles.  A  strong  spine 
at  the  antero-lateral  angles  of  the  carapace,  above  which  the  margin  is 
concave.  Eye-peduncles  large  and  pyriform.  Antennular  peduncle 
reaching  about  one-third  the  length  of  the  acide.  First  joint  of  the 
antennte  with  a  spine  at  the  antero-external  angle;  peduncle  one-fourth 
the  length  of  the  acicle,  which  is- very  narrowly  lanceolate  and  ciliated  on 
both  margins.  Epistome  produced  anteriorly  into  a  spine.  Last  joint  of 
the  mandibular  palp  narrow  and  somewhat  shorter  than  the  preceding  one 
which  is  much  widened.  Thoracic  legs  similar,  the  propodi  divided  into 
from  ten  articulations  in  the  first,  to  fourteen  in  the  last  pair.  All  the 
pleopods  in  the  female  short  and  simple.  Telson  narrow,  concave  above, 
and  tapering  evenly  to  a  point,  the  margins  armed  with  numerous  spines. 
Inner  uropods  narrow,  tapering  to  an  acute  tip,  and  about  equalling  the 
telson. 

Length,  1.25  in.;  length  of  carapace,  ^  in.;  of  telson,  ^  in. 

A  single  specimen  taken  in  San  Francisco  Bay. 

This  species  is  closely  allied  to  Neomysis  Rayii  (Mur- . 
doch)  from  Point  Barrow,  but  differs  in  Having  the 
telson  acute  instead  of  "truncated,"  and  in  having  the 
terminal  portions  of  the  thoracic  legs  divided  into  a 
greater  number  of  articulations.  Collection  University 
of  California. 


CRrapnce  with  roauiI«tl  angles  an<l  a  deep  poal^r 
tenoal  scale  obloug,  the  outer  uorgiii  naked  sud  vudiug  in  a 
And  ditttHl  margiiis  ciliated.  Distal  portions  of  the  thoiacii 
luto  uiimorouit  urticruiatiout.  Pleopode  in  the  female  nid: 
birMmonai  pleopude  in  the  male  short  aud  amall  except  the  t. 
ont^r  ramus  of  trtiioh  is  maah  eloogated.  TelsoQ  amied 
Hpinea  aud  having  a  spiuouit  emargiantioa  at  the  tip. 


Callomysis  maculata  Holniea. 

Callomytit  maculala  Holmes,  Proc.  Cnl,  Acad.  Sei.  (2).  Vol, 
582,  PI.  XXI.  figs.  37-M. 

itriau^ular.  Last  joint  of  the  pednuole  of  t 
I  wide  as  long;  acicle  obloug,  shorter  than  the  pedt 
tniiicaled.  ilaiiUipeds  (flisl  thoracic  appeudages)  with  the  e 
than  the  endopod.  the  lenninal  portion  divided  into  abont  lift 
llous;  the  foUojring  pair  of  appendages  mnch  like  the  preced 
a  longer  eiopod;  the  endopods  of  the  remaining  pairs  are  Ion 
exopods  And  hate  the  teiminal  portion  divided  icto  10~t3  a 
Pleopodrt  rndinieJilary  in  the  female,  the  rami  of  the  first  pa 
ill  the  (ollowiuj;  piiirs  the  imter  rniiuis  i-i  luiuiile.  In  the  mi 
rnmi  nn  >h,.r(<-r  tli«n  the  oiilpr,  the  .■sopod  ,.f  the  tliir,i  pair  t. 
aK-iider;  fourth  iind  fifth  pairs  siibe(|iinl  aiiJ  a  litUe  shorter! 
two  pairs.  Telsun  obluuH.  the  sides  nrmiii  with  abont  ei^ht  sf 
apii'nl  emBrj;hiBtioii  with  stvernl  iileiider  spines.  I'ropoiis  si 
siiircelj-  eioi'eilinp  the  telauu.     Seaily  transparent,  with   Inrgt 


Triiiidiid,  Ciilif.;  tiikeu  on  ii  sauciy  beach  i 
the  iiniinals  burrow  as  the  waves  recede.  Tb( 
taken  in  June  liad  their  marsupial  pouches  fil 
egys  or  hirva.'. 

Cioiius   Heteromysis  S)iiith. 

all  the  segiiienis  ol  the  Ihi'iai.     Eyes  -imall.     .iuteiiual  scale  si 
liforui,  Willi  both  u.aryiu,  seto-o.'    Third    maxillipeds  much  I 


^ 
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the  following  appendages,  propodal  joint  entire  and  spinons,  terminal  joint 
nngniform;  the  remaining  legs  slender,  the  terminal  portion  maltiartiou- 
late  and  devoid  of  a  claw.  Pleopods  in  both  sexes  small,  simple,  and  sim- 
ilar.   Telson  deeply  cleft  at  the  apex. 

Type, — H.  formoaa  Smith. 

Heteromysis  odontops  Walker. 

Heteromyais  odontops  Walker,  Trans.  Liverpool  Biol.  Soc,  Vol.  XII,  1898, 
p.  278,  PI.  XV,  figs.  3-6;  Ann.  Mag.  Nat.  Hist.  (7),  Vol.  II,  1898,  p. 
276. 

Body  rather  slender;  rostrnm  sabaonte.  Eyes  stoat,  with  a  tooth  on 
the  distal  end  of  the  anterior  margin  of  the  peduncle.  Legs  behind  the 
second  pair  with  a  terminal  segment  divided  into  eight  artionlations. 
Telson  with  the  lateral  margins  slightly  concave  and  armed  with  about 
twenty-four  spines  which  extend  over  the  whole  length;  tip  of  the  telson 
with  a  deep,  narrowly  triangular  cleft  whose  sides  are  armed  with  about 
thirty  rather  long  spines.  Inner  uropod  "considerably  shorter  than  the 
outer,  with  four  spines  at  the  proximal  end  of  the  inner  margin."  The 
inner  margin  of  the  antennal  acide  is  figured  as  devoid  of  setsd — a  charac- 
ter in  which  this  species  differs  from  the  next. 

Puget  Sound. 


Heteromysis  spinosus,  sp.  nov. 

Body  quite  robust  and  somewhat  depressed.  Rostrum  triangular,  acute. 
First  and  third  joints  of  the  antennular  peduncle  of  subequal  length; 
second  joint  very  short,  the  inner  side  longer  than  the  outer;  sensory 
organ  represented  by  a  minute  papilla;  inner  flagellum  short,  not  one-half 
the  length  of  the  outer  one.  Antennal  scale  small,  oblong-oval,  ciliated 
on  both  sides  and  at  the  rounded  extremity;  peduncle  reaching  about  to 
the  tip  of  the  acicle,  the  last  joint  about  three-fourths  the  length  of  the 
preceding  one;  flagellum  about  equal  to  the  outer  flagellum  of  the  anten- 
nules.  Trunk  of  the  mandibles  short  and  strongly  curved;  first  joint  of 
the  palp  very  short,  second  long,  curved;  the  third  joint  much  narrower 
and  much  shorter  than  the  preceding  one.  Third  maxillipeds  large  and 
stout,  the  penultimate  joint  with  three  pairs  of  spines  on  the  inner  mar- 
gin; claw  strong  and  curved.  The  succeeding  thoracic  appendages  are 
slender;  the  terminal  portions  divided  into  8-10  articulations  and  ending 
in  a  slender  claw.  The  pleopods  are  uniramous,  rudimentary,  and  of 
similar  form.  Telson  triangular,  with  a  deep,  triangular,  terminal  notch, 
15 
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the  margins  of  whioh  nre  oloaely  net  with  smmll  apiDales;  sidea  of  the 
teleon  armed  with  apinules  throughout  their  length.  Inner  caudal  lamella 
about  three-fourths  the  length  ol  the  outer  one,  bnt  mnch  longer  than  the 
telson  and  aoarcely  widened  at  the  batie  where  the  amnll  auditory  organ  ifl 
located.  Both  lamellie  are  atrongl;  ciliitted  itnd  lonoded  at  the  Lip. 
Length,  one-hftlf  inch. 

A    single    specimen    taken    at    San    Pedro,    Calif., 
June,  1896. 

Collection  University  of  California, 


Genus  Mysidopsis  Sars. 

Carapace  oomparativelf  small  and  not  covering  all  the  thoraoic  segments. 
Aateunnl  aoale  lanoeolate,  aetose  ou  both  edges,  with  a  short  apioal  artiou- 
latioD.  First  and  second  thoraoie  appendngea  powerfuUj  developed:  legs 
unequal,  comparatively  abort  and  stout,  the  propodal  joint  divided  i 
three  arliculatioaa.  the  terminal  one  having  a  alender  neliform  olai 
Plaopoda  in  the  male  all  uatatory.  Telaon  comparatively  short,  the  aj 
entire  or  elett. 


Typc.—M.  didetphi/a  (Nof 


lH). 


Mysidopsis  elongata,  sp.   nov. 

A  small,  slender  apeniea  with  a  long,  narrow,  somewhat  depreaaed  abdo- 
inea.  Bostrum  ronnded.  Eye-peduncles  raachiiig  about  to  the  middle  of 
the  antenna!  acale.  In  the  stout  antennnlar  peduncle  of  the  male  the  lirsl 
joint  is  nearly  aa  wide  as  long,  the  second  joint  much  wider  than  long,  and 
the  third  somewhat  longer  than  wide  and  furniahed  with  a  well  developed 
aense  organ  below  and  a  foliate  appendage  on  the  inner  side.  In  the 
more  sleuder  peduncle  of  the  femnla  the  flvat  joint  is  over  twioe  as  long  na 
wide,  the  aecood  longer  than  broad,  the  third  nearly  as  long  aa  (he  IJFgt 
and  devoid  of  the  appendage  found  in  the  male;  the  inner  tiagellum  in 
both  Hexes  is  sborler  than  the  outer  oue,  >rhich  docs  not  attain  half  the 
length  of  the  body,  Anteuuie  abort,  the  aoicle  narrow,  tapering,  but  not 
ending  in  n  apine,  and  having  both  eilges  fringed  with  plumoae  aettei  ped- 
uncle sieudet  ana  about  twn-thirds  the  lenglh  o!  the  aoicle.  The  pleopoda 
of  the  fam.ile  are  small,  alender  and  uuirnmons,  while  those  of  ibe  male 
are  large,  blramooa,  and  of  similar  form.  Siith  atidominal  aegmeut  about 
ae  long  ns  the  two  preueding  ones  oombined.  Teleon  nol  one-hall  aa  long 
aa  the  preceding  segment  and  not  reaching  beyond  the  middle  of  the 
inner  rnmua  of  the  uropods;  its  geuecal  form  ia  triaugnlar.  bnt  the  sides 
e  strongly  in  the  basal  half;  the  tip  ia  broadly  rounded  and 
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armed  with  numeroas,  short,  closely  set  spiuules,  which  do  not  extend  in 
front  of  the  posterior  third  of  lateral  margins.  The  inner  rami  of  the 
nropods  are  shorter  than  the  sixth  abdominal  segment,  somewhat  widened 
at  the  base  where  the  auditory  organ  is  situated,  behiud  which  the  sides 
are  nearly  parallel  to  the  abruptly  rounded  tip;  outer  ramus  narrow,  about 
one-half  longer  than  the  inner  one  and  abruptly  rounded  at  the  end. 

Several  specimens  caught  at  San  Pedro,  Calif.,  by 
Dr.  H.  P.  Johnson,  December  29,  1895.  Collection 
University  of  California. 

Genus  Siriella  Dana. 

Carapace  small,  rostrate.  Eyes  normal.  Antennal  scale  with  the  outer 
margin  naked  and  produced  distally  into  a  spine.  Legs  subequal,  the 
propodi  entire  or  only  two-jointed  and  furnished  with  a  transverse  row  of 
setsB  on  either  side  of  the  strong,  sharp,  falciform  claw.  Pleopods  rudi- 
mentary in  the  female,  larger  and  biramous  in  the  male  and  often  fur- 
nished with  two  spirally  twisted  appendages  at  the  base  of  the  inner 
ramus.  Outer  ramus  of  the  nropods  larger  than  the  inner,  having  an 
imperfect  articulation  near  the  tip,  and  the  outer  margin  armed  with 
spines.  Telson  elongated,  the  margins  spinous  and  the  apex  entire.  Audi- 
tory organ  well  developed. 

The  species  of  this  genus  are  mostly  pelagic  and 
many  of  them  have  a  very  wide  range. 

Siriella  pacifica,  sp.  no  v. 

Rostrum  triangular,  acute.  Eyes  large.  Peduncle  of  the  antennules 
reaching  nearly  to  the  tip  of  the  antennal  scale,  the  first  joint  larger  than 
the  next  two  and  concave  above;  second  joint  wider  than  long  and  bear- 
ing two  large  plumose  setsB  at  the  distal  end;  third  joint  about  twice  as 
long  as  wide,  with  a  single,  large  plumose  seta  near  the  middle  of  the 
inner  margin  and  several  similar  setie  at  the  tip;  inner  flagellum  about 
two-thirds  the  length  of  the  outer.  Antennal  scale  oblong,  the  straight 
outer  margin  ending  in  a  spine;  distal  margin  rounded,  produced  beyond 
the  outer  spine,  and  furnished,  like  the  inner  margin,  with  long  plumose 
setaB.  Upper  lip  subcordate  and  produced  at  the  anterior  end  into  a  long 
narrow  spine.  Propodi  of  the  thoracic  legs  two- jointed  with  a  transverse 
row  of  setsB  at  the  distal  end  on  either  side  of  the  base  of  the  dactyl. 
Dactyls  daw-like,  tapering  to  a  sharp,  curved  tip,  and  having  a  transverse 
or  oblique  row  of  setfe  at  about  the  proximal  third   of   their  length. 
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Pleopods  iu  the  male  ratbet  nmnll.  Telson  nnnow,  ahauuelled  above, 
somewhat  oonstricted  behiud  the  base,  the  aiilea  gently  rounded  aod 
taperiDS  from  near  the  midciie  to  the  uarrowly  rouudad  tip:  the  gidoa  and 
tip  armed  with  spiuesj  three  large  Hpines  ou  each  margin  ot  the  slightly 
widened  baae,  behiud  which  is  a  short  interval  at  the  conBtriotion  devoid 
of  Bpiiies,  beyond  which  the  margin  is  closely  set  with  spines  to  tba  tip; 
two  somewhal  larger  spioes  at  the  diatal  en.)  betwMu  which  are  three  very 
short  spines  and  a  puir  of  plumose  setie.  Inner  ramus  of  the  nropods 
narrow,  scarcely  expanded  at  the  base,  distally  rounded,  slightly  exceed- 
ing the  telson,  setose  on  both  margins  and  furnished  with  strong  spines 
along  the  inner  side.  Onter  ramus  larger  aud  much  wider  than  the  Jntter, 
the  outer  margin  armed  with  (10-14)  spines  which  begia  about  the  anterior 
loarth  of  its  length  and  extend,  gradually  iooreasiug  in  sigie,  la  the  articu- 
lated portiou,  where  the  ramus  is  somewhat  constricted  aud  beyond  which 
the  margin  is  furnished  with  plnmose  setit>. 

Length  11  mm. 

The  color  of  several  specimens  preserved  iu  Formalin  is  white  or  a  very 
pale  pink.  Figment  is  scarce  but  on  the  posterior  mar  Bap  ial  lamella  ot 
the  females  there  is  a  pair  of  large,  irregularly  brauohed  pigment  spots, 
the  two  anterior  lamellre  having  each  a  single  pigment  spot. 

Several  specimens  cauglit  iu  a  tow  net  at  San  Diego, 
Calif,,  Ociober  15,  1898,  A  single  female  specimen 
taken  at  Santa  Catalina  Island,  August  3,  1893.  The 
marsupial  pouch  contained  young  embryos  in  speci- 
mens from  both  these  localities. 

Collection  University  of  California. 

This  species  resembles  Siriella  Thonipnonii  Milne- 
Edwards,  but  may  readily  be  distinguished  by  the  two- 
jointed  propodi  of  the  thoracic  legs. 


Family  EUPHAUSIID.E. 

Carapace  rather  email,  not  calcareous.  Brauchite  arborescent,  situated 
on  the  ooiie  of  the  thoracic  legs.  Thoracic  Jegs  generally  similar  iu  form. 
the  biuder  pairs  somewhat  rudimentary.  No  marsupial  lamellie.  Fereo- 
pods  well  developed  aud  natatory  iu  both  sexes.  Inner  ramus  ot  the 
nropods  devoid  of  an  auditory  organ.  Telaou  long  and  slender,  with  two 
long,  spiuiform  appendages  attached  iu  front  of  the  tip. 
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Genus  Thysanoessa  Brandt. 

Carapace  rostrate,  the  antero-lateral  angles  produced.  Eyes  large,  the 
pednnoles  short.  Aatennales  with  the  first  joint  flattened  and  devoid  of 
a  dorsal,  leaf -like  appendage;  flagella  short.  Mazillipeds  slender  and  not 
greatly  elongated.  First  pair  of  legs  much  longer  than  the  rest;  merns 
and  oarpas  elongated;  propodas  compressed,  the  margins  furnished  with 
strong  setaB;  last  joint  very  short  and  setose.  Penultimate  pair  of  legs 
very  small;  endopod  two-jointed.     Last  pair  of  legs  quite  rudimentary. 

Type, —  T,  longipes  Brandt. 


Thysanoessa  spinifera,  sp.  no  v. 

Rostrum  lanceolate  from  a  triangular  base,  oarinated  above,  the  carina 
extending  back  some  distance  upon  the  carapace.     A  prominent  spine  on 
either  side  of  the  base  of  the  rostrum.     A  small  spine  a  very  short  dis- 
tance above  the  acute  antero-lateral  angle  of  the  carapace  which  is  pro- 
duced forwards;  a  sinus  between  this  angle  and  the  spines  at  the  base  of 
the  rostrum.     Eyes  large,  nearly  spherical,  the  cornea  occupying  most  of 
the  surface.     Anteanules  stout,  the  first  joint  flattened,  about  reaching 
the  tip  of  the  rostrum,  the  antero-external  angle  armed  with  a  small  spine; 
secoud  joint  prismatic,  about  two-thirds  the  length  of  the  first  but  a  little 
longer  than  the  third.    Antennad  scarcely  half  the  length  of  the  body,  the 
last  joint  of  the  peduncle  about  three-fourths  the  length  of  the  third,  and 
reaching  nearly  to  the  tip  of  the  acicle;  acicle  narrowly  oblong,  the  sides 
nearly  parallel,  the  tip  reaching  the  tip  of  the  second  basal  joint  of  the 
antennules;  outer  margin  slightly  concave,   euding  distally  in  a  spine; 
inner  margin  slightly  convex  and  furnished  with  long  setas;' the  distal  end 
is  broadly  rounded,  transverse,  and  furnished  with  aetsB  like  the  inner 
margin.      Mandibles  stout;  terminal   joint  of  the  palp  oblong-elliptical, 
the  inner  margin  setose,  the  setsB  increasing  in  length  towards  the  tip, 
the  terminal  seta  long  and  stout.     Maxillipeds  moderately  long;  first  joint 
of  the  endopod  short  and  tapering  distally;  second  joint  elongated,  slen- 
der, about  as  long  as  the  following  joints  combined;  third  joint   longer 
than  the  fourth;  last  joint  tapering,  about  three-fifths  the  length  of  the 
preceding  one,  the  tip  bearing  a  very  long  seta.     First  pair  of  legs  (gnath- 
opods)  comparatively  short  for  the  genus,  exopod  two-jointed,  the  first 
joint  not  reaching  the  tip  of  the  first  joint  of  the  endopod;  second  joint 
of  the  endopod  slender  and  elongated,  furnished  with  fine  cilia  on  one 
margin;  third  joint  furnished  distally  with  long  setaB  and  about  as  long 
as  the  two  following  joints  combined;  fourth  joint  with  both  margins  fur- 
nished with  strong  setas;  terminal  joint  very  short,  furnished  with  four 
or  five  large  setae  and  several  smaller  ones.     Second  pair  of  legs  with  the 


i 


230 


CALIFOKNIA    ACADEMY    OF    8CIBNCBS. 


eiopod  reaching  tile  tip  of  the  tint  joint  of  the  endopod;  third  joint  of 
the  endopod  about  eqiialliug  (he  two  following;  last  joiut  sboat  oue-foorlh 
Ibe  length  of  the  preueding  one.  The  foar  guoceediug  pairs  of  pereopods 
ate  Himilar  to  the  first  but  dearenae  SDCcesHivel;  in  length  poHleriorly. 
The  pBuiiltitnale  pair  of  persopods  ia  vary  biobII;  the  endopod  i«  Iwo- 
jointed,  the  tip  of  the  first  joint  nearlj  reucbing  the  tip  of  the  eiopod. 
The  last  piiii  of  pereopoda  is  probabl;  represented  by  a  minote  stylifonn 
appendage  on  the  last  tnft  of  branohio'.  Abdomen  slender,  (he  lateral 
angles  acnte,  the  first  five  segments  onriiiBted  above,  the  carinie  on  the 
toarth  and  Hftb  HSgnientB  eudint;  posteriorly  in  a  long  spine;  Bix(h  ai^g- 
meut  rounded  above  but  ending  posteriorly  iu  a  small  spine  which  is 
curveil  downwards.  Telsou  long,  deeply  ohannelleit  above,  the  anterior 
fourth  with  the  aides  nearly  parallel,  (he  posterior  portion  tapering  to  the 
aoute  tip;  Bubapioal  spines  extending  beyond  the  tip;  a  pair  of  marginal 
Bpiues  near  the  middle  of  the  dorsal  surface  and  another  pair  above  the 
bases  of  the  nubapical  spines.  Uropods  subequal  to  the  teUoo,  the  inner 
ramus  narrowly  lanceolate;  ou(et  ramus  much  broader  and  eligblly  longer 
than  the  inner,  the  outer  angle  sabacute. 
Length,  30  ni-n. 

Taken  near  Fort  Bragg,  Calif.,  June,  1894. 

This  species  may  be  diatlnguiahed  from  T.  longipes 
Brandt  by  its  more  slender  rostruin,  differently  shaped 
antennal  scale,  by  having  the  third  basal  joint  of  the 
antennules  shorter,  instead  of  longer  than  the  second, 
and  in  having  the  first  pair  of  pereopods  considerably 
shorter.  The  eornete  are  nearly  round  and  not  divided 
by  a  constriction  into  an  upper  and  a  lower  portion  as 
in  T.  gregaria  and  maoroura  described  by  Sars. 

Collection  University  of  California. 


Thysanoessa  gregaria  Sors. 

Thgiauoema  gregaria  Sahs,  Forhnndl.  Videnske.  SelBk,,  ChrisCiania,  No. 
7,  1883;  Challenger  Reports.  Vol.  SIII.  1886.  p.  120.  PI.  XXI,  Brb. 
8-17;  PI,  XXII,  figs.  1-30. 

Boatrum  large,  triangular,  acute;  an tero -lateral  angle  of  the  oarapaoe 
produood  into  a  sharp,  triangular  prooass;  lower  margin  of  the  carapace 
with  a  small  tooth  behind  the  middle.  Eyea  very  large,  aubglobose,  the 
upper  part  of  the  large  cornea  constrioted;  an  incision  between  the  smaller 
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Tipper  portion  of  the  cornea  and  the  pednnde.  First  basal  joint  of  the 
antennales  elongated,  flattened,  and  armed  with  a  spine  at  the  antero- 
external  angle;  second  and  third  joints  of  snbequal  length;  flagella 
shorter  than  the  pednncle.  Second  basal  joint  of  the  antennte  longer 
than  wide,  with  a  slender  spine  at  the  antero-external  angle;  third  joint 
Tery  short;  last  two  joints  very  slender,  the  terminal  one  not  quite  reach- 
ing the  tip  of  the  narrow  aciole.  Legs  short,  diminishing  in  length  pos- 
teriorly, the  first  pair  much  longer  than  the  others,  and  genicalated,  the 
terminal  joint  very  short.  Abdomen  smooth  above,  none  of  the  segments 
produced  into  spines.  Telson  very  narrow,  the  apex  acuminate,  the  sub- 
apical  spines  smooth  and  reaching  a  short  way  beyond  the  tip;  dorsal 
surface  with  two  pairs  of  small  spines.  Inner  ramus  of  the  uropods  very 
narrow  and  about  reaching  the  tip  of  the  telson;  outer  ramus  broader  and 
somewhat  shorter  than  the  inner,  the  postero-external  angle  acute.  Preanal 
spine  in  the  form  of  a  broad  plate,  the  posterior  margin  of  which  is  armed 
with  spinules. 
Length,  18  mm. 

Numerous  specimens  taken  in  tow  at  Avalon,  Santa 
Catalina  Island,  August  13,  1893. 

This  is  a  pelagic  species  and  is  very  extensively  dis- 
tributed in  the  Atlantic  and  Pacific  oceans,  both  north 
and  south  of  the  equator. 
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APPENDIX. 

A  few  species  have  recently  been  reported  as  occurring 
in  the  area  covered  by  this  paper  which  have  not  been 
mentioned  in  the  preceding  pages.  Some  new  species 
also  have  been  added,  and  certain  changes  made  iti 
nomenclature  after  the  proof  of  most  of  the  paper  had 
been  corrected  and  returned.  For  the  sake  of  complete- 
ness a  short  account  of  these  contributions  is  given  in 
the  following  notes. 

Philyra  pisum  De  Haan, 

Philyra  pisum  De  Haan,  Fanua  Japonica,  Crast.,  1850,  p.  131,  PI.  XXXIII, 
fig.  7.  Ortmann,  Zool.  Jahrb.  Abth.  f.  Syst.,  Bd.  VI,  1892,  p.  582, 
PI.  XXVI,  fig.  16.  Calman,  Ann.  N.  Y.  Acad.  Soi.,  Vol.  XI,  No.  13, 
1898,  p.  262. 

This  species  has  been  recently  reported  from  Puget 
Sound  by  Caiman.  "A  single  male  specimen,"  says 
Caiman,  ''lacking  both  chelipeds  and  some  of  the  am- 
bulatory legs,  is  referred  to  this  species.  I  have  been 
able  to  compare  it  with  two  specimens  dredged  in  Yoko- 
hama Bay  by  Professor  D'Arcy  Thompson,  and  also 
with  three  specimens  from  the  Strassburg  Museum  iden- 
tified by  Dr.  Ortmann  (1.  c),  and  sent  to  us  by  the 
great  kindness  of  Professor  L.  Doderlein,  by  whom  they 
were  collected  in  the  same  neighborhood.  The  resem- 
blance in  both  cases  is  so  exceedingly  close  that  in  spite 
of  the  imperfection  of  the  Puget  Sound  specimen  I  have 
no  hesitation  in  adding  P,  pisum  to  the  list  of  species 
inhabiting  both  sides  of  the  North  Pacific." 
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Pagurus  Middendorffii  Brandt. 

Pagvrutt   (Eupayaran)    Middendar^i    BkaNdT,  Middendoifl"^    Siberische 

Raise.  Bd.  II,  Th.  1,  1851,  p.  108,  PI.  V,  tigs.  l~lfl. 
Eupagums  Middendorffii  STlMraoN,  Joarii.  Bost.  8oe.  Nat.  Hisl.,  Vol.  VI. 

1857,  p.  482;  Proc.  Acad,  Nat.  Soi.  Phila.,  1858,  p.  250.     Calman.  Ann. 

N.  T.  Acad.  Sui.,  Vol.  XI,  No.  13,  1898,  p.  260. 

This  species  has  recently  been  reported  from  Puget 
Sound  by  Caiman,  It  wus  reported  by  Brandt  from 
Okhotsk  Sea  and  Sitka,  Ab""""  and  later  by  Stirapson 
from  Japan. 

Pagurus  aplendesceos  Owen. 

Paguru»  tplrnd'aceiv  Owes,    Zoflliigy  Beechy's  Voyage,   18.19.  p.  81,  PI. 

XXV,  figB.  1  and  la. 
Eupagurun  iplendaceiu   Cauman,  Ami.  N.  Y.  Aond.  Soi.,  Vol.  XI,   No.  13, 

1898,  p.  200. 

This  species  also  has  been  found  by  Caiman  to  range 
as  far  south  as  Puget  Sound.  It  is  quite  different  from 
the  other  species  of  Paf/tirii-fi  here  described.  The  cara- 
pace is  very  short  and  broad  and  much  harder  than  in 
the  other  species,  the  whole  surface  being  "granulate, 
much  resembling  the  back  of  a  load."  The  front  is  tri- 
dentate  and  tlie  rostrum  is  very  long,  reaching  beyond 
the  middle  of  the  sliort,  stout  eye-stalks.  The  antero- 
lateral angles  of  the  branchial  regions  are  produced 
forwards  into  a  prominent  process.  The  antenn<e  are 
longer  than  the  chelipeds  and  the  acicle  is  acute  and 
"  notched  along  the  upper  part."  Tlie  chelipeds  are 
elongated,  very  unequal  in  size,  hirsute  and  granulate 
below;  "above  they  bear  long  rows  of  small  tubercles 
and  refloct  hues  of  green  and  gold  with  metallic  lustre; 
a  pink  hue  is  also  reliected  in  some  positions."  Dactyls 
of  the  left  hand  long  and  curved  downwards.  Ambula- 
tory legs  longer  than  the  cliolipeds,  the  dactyls  twisted. 
Kanilschalka  (Owen). 
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Spirontocaris  spinas  (Soiverby). 

Cancer  spinua  Sowkbby,  Brit.  Misc.,  1806,  p.  47,  PI.  XXI. 

Hippolytt  spinus  Owen,    Appendix   to   Ross's   Second   Voyage,    1835,  p. 

Ixxxiii,  PI.  Ill,  fig.  2. 
Spirontocaris  spinua  Bate,  Challenger   Reports,  Vol.  XXIV,  1888,  p.  596, 

Pis.  CVI  and  CVII. 
For  farther  references  and  synonyms,  see  Bate,  1.  c. 

A  short,  robust  species.  Rostrum  beginning  at  the  posterior  end  of  the 
carapace  as  a  carina,  which  is  strongly  arched  and  armed  with  fonr  or  fiye 
large  teeth;  the  lamina  or  rostrum  proper  is  high,  much  shorter  than  the 
carapace,  more  or  less  truncated  at  the  tip,  and  armed  above  with  several 
teeth  which  decrease  in  size  anteriorly;  lower  side  strongly  curved  distally 
and  armed  with  one  or  more  teeth.  Two  supra-orbital  teeth  on  either  side, 
the  posterior  one  the  larger.  A  prominent  autennal  spine  and  a  smaller 
spine  at  the  autero-inferior  angle  of  the  carapace.  Outer  spine  at  the  base 
of  the  antennules  large,  about  reaching  the  tip  of  the  third  joint  of  the 
peduncle.  Acicle  extending  beyond  the  rostrum.  Maxillipeds  stout,  ex- 
ceeding the  rostrum,  the  terminal  joint  flattened,  about  four  times  the 
length  of  the  preceding  joint,  the  tip  armed  with  spines;  exognath  not 
reaching  the  tip  of  the  autepenultimate  joint.  First  pair  of  chelipeds 
rather  slender.  Third  carpal  joint  of  the  second  pair  longer  than  the  first 
and  second  combined,  but  not  twice  as  long.  Dactyls  of  the  ambulatory 
legs  short  and  spiny  below.  Third  segment  of  the  abdomen  produced 
backward  into  a  prominent  beak. 

This  species  has  been  reported  from  very  near  our 
limits,  and  as  it  is  very  closely  allied  to  S.  lamellicornia 
(Dana),  and  will  probably  be  found  to  occur  along  with 
that  species,  this  description  is  inserted  in  order  to  dis- 
tinguish the  two  forms.  I  have  not  seen  any  represen- 
tatives of  S.  spinua  from  the  Pacific  coast,  but  Dana's 
description  and  figures  of  lamellicornia  agree  quite  closely 
with  specimens  of  spinas  that  I  have  from  the  north 
Atlantic.  It  is  possible  that  the  so-called  western  rep- 
resentatives of  spinus  belong  to  Dana's  species,  for  the 
differences  between  the  two  forms  are  not  greater  than 
those  often  found  between  widely  separated  members  of 
an  extensively  distributed  species.  The  third  joint  of 
the  carpus  of  the  second  pair  of  chelipeds  is  somewhat 


236 


CALIFORNIA    ACADBMY   OF   SCIBNCR9. 


I 


larger  iii  lamallicomU  thsu  in  apinns,  and  Ilie 
is  also  larger.  The  chief  difference,  however, 
the  two  species  seems  to  bo  in  the  dactyls  of  tb 
lalory  legs;  in  spimis  they  are  rather  stout  and 
spiny  below,  while  in  lamellicornia  they  are  mor( 
and  nearly  devoid  of  spines,  having  only  a  few 
spiuules  near  the  base. 

Spirontocaris  grcenlandica  (Fabr.) 

Attacui.  gr'rnlaiidkiis  FaBRK'Ics,  Syst.  Ent.,   1775,  p.  416. 
Hipimtylf  grtrnlandica    M[£B3,  Anti.  Nat.  Hist.  (4),  Vol.  XX,    1 

Smitu,  Hep.  Prog,  fleol.  Snr.  rnondii,  1878-9,  B,  p.  214;  Tr 

Acdd.  8oi,.  Vol,  V.   1980,  p.  85,   PI.  X.  tig.  2.      Calm*n.  J 

Aoad,  Sci..  Vol.  XI.  1898.  p.  260. 
Sfiirontocnriii  granlatiitka  Walkf.k,  Tratit.  Liverpool  Biol.  Soo. 

18%,  p.  276. 

This  species,  which  has  previously  been  menti 
having  been  reported  by  Professor  S.  I.  Sinil 
Queeu  Uharlotte's  Islands,  has  been  found  both  bj 

and  by  Calmtin  to  orcnr  in  Pup;et  Sound.  Thi 
on  tho  ciinipiU'e  extends  about  to  the  posterior 
and  is  jirnifd  willi  four  larf^t'  Icetli;  llu'  rostrum 
ami  vei'y  rilcmler,  sciircoly  liigiu'r  limn  wide,  a 
jei't.s  iK'arly  slraif^iit  in  front,  tliu  upper  ui;ifgin  i 
wilJi  fruin  twii  to  four  ^pint's,  the  lower  with  twoo 
Maxillipfds  robust,  excecdin;^  the  acicle.  A 
chelipods  slont.  Anil>ulatory  legs  rallier  stout, 
llie  .hirlyls  short  inid  spiny  below.  Sides  of  t 
nieiiis  of  llii-  iiIhI. linen  :i<uite. 

1  liiivi'  nut  sL'fH  western  representatives  of  this  ; 

Miss  .\1.  .1.  iJiiilihun  has  recently  made  Lo/>l>i}. 
hi'lli'.-!  (Siiiii[i~n[i)  lliL'  type  of  a  new  genus  Lo/>t 
li.'ii^,'  in  whicij  iirii  invJuded  also  h>i^l,o.c;nlhm 
,H(n>".^  (l,orkin-H.ii)    iinil    /,.  fronfa/i-^   (Ratltbun 


^ 
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her  key  to  the  Cyclometopa  of  North  America  ^  Mi88 
Rathbun  gives  the  names  of  three  new  species  of  Lopho- 
panopeua  from  the  Pacific  coast,  Lophopanopeua  Locking- 
toni  and  diegenais  from  San  Diego,  Calif.,  and  L,  Heaihii 
from  Monterey.  Fuller  accounts  of  these  species,  it  is 
stated,  are  soon  to  appear  in  the  Proceedings  of  the  United 
States  National  Museum.  Lophopanopeua  Heaihii  has  the 
carpus  of  the  chelipeds  smooth,  or  nearly  so,  as  in  fron- 
taliSf  but  the  color  of  the  pollex  does  not  extend  back 
upon  the  hand.  Diegenais  and  Lockingtoni  have  the 
carpus  very  rough  as  in  leucomanua.  Lockingtoni  is  said 
to  be  distinguished  from  leucomanua  and  diegensia  by 
the  slightly  bilobed  carpal  joints  of  the  ambulatory 
legs;  diegensia  has  the  carpus  of  the  chelipeds  covered 
with  tubercles  and  not  with  reticulating  ridges  as  in 
leucomanua, 

A  new  species  of  Cancer,  C.  Jordani  from  Monterey, 
is  also  announced  in  the  same  paper.  In  this  species 
the  fronto-orbital  width  is  nearly  half  the  width  of  the 
carapace.  The  carapace  is  slightly  areolated  and  the 
antero-lateral  teeth  are  strong  and  projecting.  The 
carpus  of  the  chelipeds  has  two  spines  at  the  inner 
angle,  the  one  above  the  other.  Cancer  Anthonyi  is 
reported  in  the  key  from  the  region  between  Monterey 
and  San  Diego;  it  was  originally  described  from  Playa 
Maria  Bay,  west  coast  of  Lower  California.^  Miss  Rath- 
bun  does  not  recognize  the  genus  Trichocarcinua  as  dis- 
tinct from  Cancer, 

Reference  may  be  made  to  two  articles  contributed  by 
Prof.  J.  S.  Kingsley  to  the  *'  Synopses  of  North  Ameri- 
can Invertebrates,"  published  by  the  American  Natural- 
ist.^   The  first  article  consists  of  a  key  to  the  species  of 

1  American  NaturallBt.  Vol.  XXXIV.  Feb.,  1900,  p.  141. 
*Proo.  Biol.  Soc.  Washington.,  Vol.  XI,  1897,  p.  Ill 
s  American  Naturalist,  Sept.  and  Oct.,  1899. 
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Caridea  of  North  America.  The  species  occurring 
within  or  near  our  limits  of  which  figures  are  given  are 
the  following:  Alpkeus  cequalia  ( = Harfordi)  ;  Caridina 
pasadence;  Crangon  boreas;  Crangon  munitelluB;  Crangon 
miinitna;  Crangon  franc iscorum;  Hippolyte  affi.nis:  Hip- 
polyie  calif orniejiais :  Hippolyte  GaimardU;  HippolyU 
Layi;  Hippolyte  Pkippsti;  Hippolyte  polarie;  Heptacarpus 
brcvirostria,  Herdmani  and  palpaior  (aa  Hippolyte);  Hip- 
polyamatu  californica;  Palcenion  Bitteri;  Pandalue  Dana; 
PandaluB  pubeacentulus;  Paracrangon  echinatus;  Syncaria 
pacijica  (as  Acanlhepkyra) .  The  large  cheliped  of  Alphew 
Candei  is  figured,  but  whether  the  specimen  from  which 
the  figure  was  drawn  came  from  the  eastern  or  western 
coast  of  North  America  is  uncertain.  The  figure  resem- 
bles the  cheliped  of  Alpheue  damtitor,  and  may  have 
been  taken  from  a  specimen  of  that  species  (see  p-  184). 

The  species  here  described  as  Si/wcuriapact/^ca  is  placed 
by  Kingsley  in  the  genus  Acantkephyra.  The  type  of 
Acanthepkyra,  viz.,  A.  armala  A.  Milne-Edwards'  is, 
however,  a  marine  species  belonging  properly  to  a  differ- 
ent family  from  that  which  includes  Synoaris.  In  A. 
armala  ihe  abdomen  is  carinated  and  the  rostrum  extends 
back  tis  B.  carina  upon  the  carapace;  there  is  no  supra- 
orbital spine,  and  the  mandible  is  provided  with  a  two- 
jointed  palp.  In  Syncaria  neither  the  carapace  nor  the 
abdomen  is  carinated,  a  supra-orbital  spine  is  present, 
and  the  mandible,  as  in  the  other  genera  of  the  Atyidse, 
is  devoid  of  a  palp. 

The  second  article  consists  of  a  key  to  Astacoid  and 
Thallassinoid  Crustacea.  Figures  are  given  of  the 
chelipeds  of  Upogebia  pugettensis,  Calliunasaa  gigas,  lon- 
glmana  and  oalifomiennB. 
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Aeantkxa  tpino-kintitug 67 
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JTcuUuiii 71,      72 

AlbuneidiB 108 

AlpbeldA 169,  181 

Alpbeus 181 

sequimanos 189 
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bellimanns 182,  184 
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eqiUdactylns 182,187,    188 
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polaru 194 

rapax 182 

trcuuverso-daetylus 182,    184 

Amphitrite  paucitpinii 71,      72 

Ancblsta ai6 

enslfrons 217 

gracilis 216 

tenulpea 916 

Argii  lar 178 

Artbrostraca 8 

AstacidsB 168 

Astacns 168 

Gambelll 164,    166 

grcenlandietis 236 

klamatbensis 163 

leniasculus 166,    167 

nigrescens  166 

oreganus 16T 

Trowbridgii 163,165,    166 

Astbenogoatbinn 07 

Atyepbyra  Deamarestii 212 

rosisna 212 

AtyidiB 169,  ail 
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Bemkardut  armatui 137 

hirtutiutculut 143 

tenuimcmus 148 

Betceus  cequalit 189 

equimanug 189 

Harfordi 189,    238 

UmgidatityUu 190 

Blepbaripoda 108 

oocidentalis 103,  104 

Bracbynotua  79,    81 

uudus 81,     83 

oregonensis 89,     83 

sexdentatns 81 
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GALAPPIDiE 08 

Callianassa 150 

affinU 169 

californlensis 150. 161.    238 

gigas 169,    238 

longimana • 161,    238 

occidentaKM 159 

Oallianassidn 157 

Gallinectes 78 

belUcosus 78 

diacantboa 73 

Gallomysis 994 

maculata 994 

Cambaru*  OambeUi 164 

Cancer 47,50,    237 

ampbioetns 65 

antennarlas 47,  48.  40,  53.     54 

Antbonyi 237 

boreat 177 

cknragonus 69 

gibbosulus 55 

gracilis 47.    59 

homaroidet.. 177 

irroraltu 50 

Jordani 237 

magister 47.  50,     52 

opilio 39 

oregonensis 53.  54,  55,  82,     83 

perlatut 47 

phalangium 39 

prodnctns 47,49,     50 

tpinug 235 
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OnbnltaUl IIS 

HntaDall 113.  1  IB 

HkplopodliMa l«a 

HecUittaroplda IN 

Haptaurp" 101,  IM,  IMt 

bniliwlrll 1*8,100,   330 

earlBntiu 909 

crKliloa «0» 

gnelUs a05 

Hardmul »0*,   188 

pilpulor 196.  ISB.  IM.  Ml,   138 

paladloei* 901 

ptoKu 900,   101 

■tfliu 904 

Sneklsyl 90S 

Tmjlorl IM.IOO,    101 

tonnlHlnu 903 

Herbitim 31.  B«,     31 

(HartwUslU)  Mmptaantha 37 
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m.'1<1i-ii1i.Hh 4* 

JI,lrrv^aryiu««dwi SI 
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Hlppaln»M> 180 

csUtorals 180,   !» 
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Tapes 88 

TelemeutM 68 

ATutldena 70 

cbelragonus 68,    69 

$errattu 09 

ThAUMlnidea 102,  157 

Tboracostnca^SynopBUof....  8 

TbyMmoessa 229 

gregarla 280 

longlpea 239,  280 

nutcroara 230 

•piatfera 229 

Trlchocarotnus 58,60.   237 

denteUtii 66 

glbbosula 63,     66 

oregonensls 63,54,     66 

reeurvidau 63,     64 

Walkeri 58 

Trlctaocen 63 

oregonentii 64 

TrlgonocbeiroB 134 

Tubicola  longipeM 92 

UOA  74 

breTifrons 76 

coloradensls 70 

orennlata 75,  76 

glbbosa 77 

fpraeUU 76 

pugnax 76 


rectllaU 76 

speclosa. 77 

Btenodaotyla 77 

vocator 76 

Upogebia 157 

pagettensiB 157,  288 

Btellata 167 

Xamthi AS 65 

latimaniiB 66 

Taylor! A5 

Xantblni 55,  68 

Appendix  to 68 

Xantbo 66 

bdla 60 

Hempbilllana 60 

laiimantu 66 

navem^demUUtu 66,  68 

tpini-tuberculahu 66 

Tittata 68 

Xantbodes 66 

.   HrnqthiUiana 60 

HeynptdlUi 60,  61 

latimanus 66 

Itueomanus 61 

nevem-daUaiuM 66 

TayUni 66 

Xlpbocaris  oompreBBa 212 

elongata 212 

ZantbopBia 66 


ERRATA. 


Page  60,    in    synonymy,    for    Xanthodea    HemphilUana    read     Xantho 

Hemphilliana. 
Page  82,  fourth  line  from  bottom  should  read,  ^'HeUrograpaua  oregonenaia 

Stimpson,"  etc. 
Page  128,  fourth  line  from  bottom,  for  Echinocerua  aerUimanua  read  Echid- 

nocerua  aelimanua. 
Page  128,  reference  to  Ctenorhinua  aetimanuaf  page  48  in  first  edition  of 

Proc,  page  47  in  second  edition;  reference  to  Echidnoctrua  aeti- 

manua,  page  88  in  first  edition  of  Proc,  page  96  in  second  edition. 
Page  1*37,  in  synonymy,  for  Eupagurua  ochottntna  read  Pagurua  (Eupa- 

gurua)  ochotenaia. 
Page  137,  in  center  of  page,  strike  out  (     )  around  Brandt. 
Page  194,  second  line  from  bottom,  after  ** Island"  insert  "and  Queen 

Charlotte  Islands." 
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EXPLANATION   OF   PLATE   I. 

The  figarsB  -were  dnwn  bjr  means  of  a  oamera  Inoida. 

Fig.  I.  SpialtH*  productut,  oarapaoe. 

Fig.  3.  CfcloxtaUkopi  novtm-denialvM. 

Fig.  3.  Lophoxcmthia  betliu,  oampaoe. 

Fig.  4.  "            leucotMHou,  oanpaoe. 

Fig.  G.  "             /roHtalit,  oorapsM. 

Pig.  8.  "                  "         hand. 

Fig.  7.  Uea  erenutoto,  oarapaoe. 

Fig.  B.  "           "          onter  maiiUiped. 

Fig.  B.  "            "           iunei  side  of  large  hand. 

Fig.  10.  "    reetUoto,  earapaoe. 

Fig.  1).  "          "         inneiBide  of  large  hand. 
mii^mipe,!. 


d  )ini 


Fig.  16. 
Fiy.  17. 


a>  of  the  carapiice  (eulBryed). 
;  of  the  cariipiice. 
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[Holmes]  Plate  I. 
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EXPLANATION  OF   PLATE  II. 

Pig.  21.  CryptolUhodei  litcheiuU,  oarapaoe. 

Fig.  22.  >■                  "         large  band. 

Kg.  23.  "                     "          small  hand. 

Fig.  24.  "                     "           last  tTo  joints  of  ambnlstorj  leg. 

Fig.  2S.  "                     "          abdomen  of  a  female. 

Fig.  26.  Pagarute»  parvus,   ejea  and  anterior  portion  of  the  oarapaoe. 

Fig.  27.  CalUanana  califonuentu,  large  obetiped  of  a  male. 

Fig.  28.  "           totigimaaa,  large  oheliped  of  a  male. 

Fig.  20.  "         t^finii,  large  oheliped  of  a  male. 

Fig.  30.  "               "       amall       "         same  speoimen. 

Fig.  31.  Crangon  nigricauda,  acicle. 

Fig.  32.  "        nigronMCulata,  aoiole. 

Fig.  33.  "        xtiiUrO'tTm,  Huterior  portion  of  the  carapace. 

Fig.  :14.  ■■                   •■            hand. 

Fiy.  :i.->.  ■■                 "           ncii-li, 

FiK   -W.  l''ivi'riiii-jo>:  'rhfualiii',  carapace  (after  Dftim). 

Fif..  37.  "                   '■          himd 

Fig.  :iS.  IHp/iofi/imitlri  ciilifonika.  timipnco. 

Vi-'.  ;i!l.  A'flii ill  clftiiKUor,  Ifttge  hniid. 

Fig,  40.  '■              ■'          smHll  hniid. 

Fia   41.  ■'       bflliinaiiHs,  large  liiiud. 

ir  pnri  of  cariipnce. 
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[HcLMEs]  Plate  II 
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